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BSI Standards Publication

Refuse collection vehicles —
General requirements and

safety requirements
Part 1: Rear loaded refuse collection
vehicles
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Table 2 — Graphical symbols

No Symbol Meaning No of symbol according to
1SO 7000/IEC 60417-DB 2@

Manual compaction mode: open
packer plate

Manual compaction mode: close
packer plate

Manual compaction mode: carriage
plate up

Manual compaction mode: carriage
plate down

Manual compaction mode: Reverse
compaction cycle

Semi-automatic compaction mode :
SEMI

Automatic compaction mode:
SINGLE

Automatic compaction mode:
continuous cycle: AUTO

Haad@d@F s

9 Automatic compaction mode: defined
number "n" of cycles: MULTI

10a Rotating drum system
10b ( E!F ﬁ { f ﬁ H ﬁ \ Screw compaction

11 1 Rescue’

& T
12 > . Lifting tailgate/discharge door
13 \ (r Closing tailgate/discharge door

14 “‘*‘b Emptying tailgate

23
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No Symbol Meaning No of symbol according to
1SO 7000/IEC 60417-DB @
15 j Emptying waste from the body
—-
16 ) Moving ejection plate system
! backwards
17 5 Moving ejection plate system
! forwards
18 Demounting interchangeable body
—
19 Mounting interchangeable body
-—
20 Tipping system: body up
21 Tipping system: body down
22 | On 5007
23 O off 5008
24 Q Bell/Signal to cab 5013
25 ~NZ Flashing beacon(s) 1141
) s ~
26 Working light(s)
7, /11
27 TN ° Occupied footboard(s)
_% Overriding footboard safety device
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Reversing of the RCV shall not be possible.
The prevention of reversing has to be achieved by activation of the brake system (e.g. bus brake). The
fully loaded RCV shall remain stationary on a 10 % slope. For chassis without an air braking system, this
has to be achieved by other systems, for example engine stop. When, after a prevention of the reversing
of the rear loaded RCV, the safety device is no longer detecting a person on a footboard, any further
reversing shall be possible only by an intentional re-actuation of the gearbox by the driver, whatever the
type of gearbox: manual, automatic, semi-automatic.
5.10.3.3.2 Overriding the safety devices:
An additional control (completely different from the emergency stop button) shall be provided so that in case of
a faulty function of the device(s) or by road traffic emergency, the speed limitation and reversing safety
device(s) can be overridden. This additional control shall be located within easy reach of the driver's seat. This
control shall also stop the compaction system and the lifting device, and require the control to be reset before
the machine can restart. Security functions like the activation of the rescue yellow button shall be kept
operational. The reset sequence can start only when the rear loaded RCV is stopped and the engine is
running. After the reset command is given, the safety devices for speed limitation and reversing shall be

reactivated but it shall take at least 5 min before the rear loaded RCV is ready for use again. It shall not be
possible to reduce the reset sequence time.

5.10.3.3.3 Detection of occupied footboard(s):
The detection of occupied footboard(s) shall be achieved by one of the following means:
— detecting the presence of a person by weight:

A vertical force of 300 N, imposed at any point of the footboard, shall introduce the above mentioned
requirements. '

NOTE The test load shall have a contact surface of at least 'iDD mm = 100 mm.
— detecting by space monitoring:

. There shall not be any possibility for a person (persons) to stand or sit on the footboard(s) without being
detected.

— detecting any position of the footboard which can be used for standing on:

The detection of the usable position of the footboard(s) shall introduce the above mentioned
requirements.

These detection devices shall be so designed that any foreseeable manipulation by the operatives
(e.g. by-passing, putting out of function) shall be avoided. )

%) deleted text (i

Detection of an occupied footboard during travel movement over 40 km/h shall activate an auditory/acoustic
warning signal in the cab.

5.10.3.3.4 Operation of the detection devices:
The detection devices shall be operational as long as the ignition key is switched on.

The detection system and the related parts of the bodywork shall be at least required performance level PL, ¢
according to EN ISO 13849-1.

27
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BS EN 1501-1:2011+A1:2015

EN 1501-1:2011+A1:2015 (E)
The detection system and the related parts to the chassis-cab shall be at least required performance level

PL; ¢ according to EN 1SO 13848-1.
The proper operation of the detection devices shall be checked every time the ignition key is switched on, at
least before any compaction can take place. In case of a negative result, the safety requirements as

defined in 5.10.3.3.1 and 5.10.3.3.2 shall apply.

5.11.1 General requirements for safety circuits

5.11 Control systems
Safety related parts of control systems shall comply with EN ISO 13849-1 and EN ISO 13849-2
for the movements of the compaction mechanism, as described in 5.2.3.1, 5.2.3.2, 5.3.3, when the gap

5.11.1.1
between the compaction mechanism and the hopper becomes smaller.

If, for any reason, a movement stops, the system shall go to a safe state and shall not restart

5.11.1.2
automatically (see for example EN 60204-1:2008, 7.5).
Emergency stop devices shall have a stop function of category 0 or 1 according to EN I1SO 13850,

5.11.2 Emergency stop devices
They shall be at least required performance level PL, d according to EN ISO 13849-1.

5.11.21
Emergency stops shall:

5.11.2.2
— stop all movements of all elements of the bodywork;
be provided in the cab and at each side of the tailgate or discharge door;

— be located within easy reach of the operative(s);

be located outside of the functional zone;
be fitted in a position with a good visibility of the functional space;
— overrule all other operating controls, except the yellow rescue switches as defined in 5.11.3.2;

— be designed according to EN 60204-1:2006, 10.7;

— in the case of an interchangeable waste container lifting device, be prepared to receive an emergency
An unique auditory signal according to EN I1SO 7731 shall indicate in the cab when an emergency

system with two dedicated lines according to EN 1501-5.

511.2.3
switch is activated.

5.11.3 Control devices

5.11.3.1 General

All control devices shall be:

— adapted to the ergonomic requirements of the operatives according to EN 894-1 to EN 894-3;
— located, positioned and marked such that they can be clearly and permanently identified;

28
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Key

body

tailgate

compaction mechanism
functional space

right rear working station
left rear working station
discharge working station

in-cab working station

L= = - T T B+ L L I

remote working station

Vs right working station visible space at ground level

Ve  left working station visible space at ground level

V7 discharge working station visible space at ground level

Vet right mirror visible space (indirect) )

Va2 left mirror visible space (indirect)

Vi CCTV visible space at ground level

Working stations 7, 8 and 9 can be located on the left hand or right hand side of the rear loaded RCV.

Figure A.4-1 — Functional space — Working stations and their visible spaces — Top view
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SN

ST K
1

1 ground level

Key

2 loading edge with guide flap
3 raverail
4 bottom of loading edge
.5 guide flap
6 footboard
Bz 1000 mm distance from bottom of loading edge to occupied footboard(s)
21400 mm distance from boftom of loading edge to ground level
Rz850mm distance from bottom of loading edge to shear trap

. width of loading opening

Figure B.2-1 — Open system from footboard level and closed system from ground level

45




Y et

BS EN 1501-1:2011+A1:2015
EN 1501-1:2011+A1:2015 (E)

S S S

L

S

Figure B.4—1a.— Riding on footboards — Foothoard(s) and handles — Situation |
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245.1- 200
ANSI Z,

ENVIRONMENTAL INDUSTRY.

ASSOCTITATTIONS
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AMERICAN NATIONAL STANDARD ANSI Z245.1 - 2008
5 Instructions for operation and maintenance

5.1 Documented operating instructions

Manufacturers shall develop and provide documented operating instructions establishing guidelines
for the appropriate installation, use, cleaning, and care of the unit. Such instructions shall include
precautionary notices associated with the operation of the unit, transit position of the equipment,
and instructions regarding the use of safety features. &

5.2 Reconstruction and modification

Any person modifying mobile equipment shall fumish documented operating instructions =
establishing guidelines for the use, cleaning, and care of the unit or component associated with the
reconstruction (where modifications occur) or modifications. Instructions shall include precautionary
notices associated with the reconstruction or modification.

5.3 Maintenance
The manufacturer shall develop and provide a documented program for maintenance including
periodic and regular inspections of all mobile equipment.

5.4 Procedures for the control of hazardous energy (lockout/tagout)

The manufacturer shall provide documented instructions for a hazardous energy control
(lockout/tagout) procedure which shall isolate and render safe energy sources, including hydraulic,
pneumatic, potential, and kinetic, except during maintenance testing. The manufacturer will also
provide information regarding the weight of any component exceeding 4,000 Ibs (1,814 kg), if
additional props or blocking devices are required. The lockout procedure will include, but is not
limited to, the following:

a) Setting the parking brake and chocking the wheels,

b) Shutting down all power sources, such as the truck engine and auxiliary engines, and
disengaging the power take off system,

c) Removing the key from the vehicle ignition,

d) Installing a tag on the steering wheel, or other appropriate location, using a non-reusable
fastener, or installing a similar warning device, such as a steering wheel cover,

e) Placing frame and body supports as specified in clause 7.2.5,

f) Placing operating equipment at lowest potential energy level or position so as not to be
subject to possible free fall and/or installation of additional blocking devices to prevent this
potential for any raised or elevated equipment such as tailgate(s), bodies, front loader arms,
side lifting device or arm, or boom or grapple of a grapple loader and

g) Relieving stored hydraulic or pneumatic pressure, after blocking devices are installed, if
maintenance is to be done to the hydraulic or pneumatic system. e

5.5 Additional operating instructions

If vehicles are manufactured in two or more stages, each intermediate stage manufacturer that .
installs secondary drive position(s) shall provide an operator’'s manual with the vehicle that provides

instructions related to that manufacturer’s installation for vehicle use.
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7.2.8 Riding steps

If provided, riding steps (see figure 13) shall:
a) Have a self-cleaning slip-resistant surface;

b) Be capable of supporting a vertical static load of 500 Ib (227 kg) at the point furthest from its

attachment point;
¢) Be mounted not more than 24 in (61 cm) above the road surface;
d) Have handhold(s), placed so that a rider who is positioned on the step, facing the side of the
body, shall be able to attain four point contact with the vehicle, using both hands and both

(227 kg),

surface area; and
rearmost structural portion of the vehicle.

7.2.9 Loading platforms
If provided, loading platforms shall:

attachment points; and
c) Be mounted not more than 24 in (61 cm) above the road surface.

7.2.10 Safety signs
safety signs in specific equipment clauses of this standard.

Sold o KOSHA - GJ KIM, 01812782
ot for Rsasls, 20100720 7:20043 GMT
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feet at approximately shoulder width;
Each handhold shall be capable of withstanding a horizontal static load of at least 500 Ib
Note: For guidance in selecting the dimensions of the handhold envelope, see, SAE J833,
Human Physical Dimensions.
e) Have a depth of at least 8 in (20.3 cm) and provide a minimum of 220 in®( 1,290 om?) of

f) Shall be located behind the rearmost axle of the vehicle, but shall not extend beyond the
a) Have a self-cleaning slip-resistant surface;
b) Be capable of supporting a static load of 500 Ib (227 kg) at the point furthest from their

The clauses that follow are general requirements for safety signs. See additional requirements for

7.2.10.1 All safety signs shall be color coded in accordance with ANSI Z535.1-2006. In addition,
the ANSI Z535 series should be consulted for examples of alternate wording for these signs.
7.2.10.2 Onall vehicles equipped with bodies, waming signs shall be located next to all designated
body entrance locations on the outside, with wording such as:
“WARNING — STOP ENGINE AND REMOVE IGNITION KEY.
LOCKOUT/TAGOUT REQUIRED BEFORE ENTERING.”
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7.2.10.3 On all vehicles with access doors, é caution sign shall be located next to all body entrance
locations near the unhinged side of the access doors (not on the doors), with wording such as:

“WARNING — KEEP ACCESS DOOR CLOSED WHEN IN OPERATION; STOP ENGINE AND
REMOVE IGNITION KEY. LOCKOUT/TAGOUT REQUIRED BEFORE ENTERING.”

TOP VIEW
o Min. surface area of each riding step:
Hopper Riding 1,290 square cm (220 square in)
opening step

< _

1
20.3 cm (8 in) min.

I Vertical plane
intersecting rearmost Tailgate Body

structural portion
of truck

SIDE VIEW

Figure 13 — Mobile compactor rear-riding step configuration
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7.4.3 Front-loader vehicle
7.4.3.1 Rear of the vehicle:

7.4.3.1.1 Retroreflective sheeting shall be applied as horizontal as practicable in alternating colors
across the full width of the truck as close to the extreme edges as practicable, and as close as
practicable to, but not less than 15 in (375 mm) and not more than 60 in (1,525 mm) above the road
surface at the strip centerline (figure 14).

7.4.3.1.2 Two sets of white strips (minimum 2 strips per set) of sheeting shall be applied, one set
on each side, horizontally and vertically as practicable to the upper right and upper left contours of
the body, as viewed from the rear, as close to the top of the truck, with each set as far apart as
practicable (figure 14).

7.4.3.1.3 A strip of sheeting in alternating red and white colors shall be applied across the full
width of the horizontal member of the rear underride protection device (figure 14).

7.4.3.2 Sides of the vehicle:

7.4.3.21 A horizontal strip of sheeting in alternating colors shall be applied, originating and
terminating as close to the front and rear ends of the truck body as practicable, and along the
bottom of the body; but not more than 60 in (1,525 mm) above the road surface. The strip need not
be continuous as long as not less than half of the length of the truck is covered and the spaces are
distributed as evenly as practicable (figure 14).

7.4.3.2.2 A strip of sheeting in alternating colors shall be applied centered on the side of each
front lifting arm.

5

white sheeting

=

- red and white sheeting —/

SIDE VIEW

Figure 14 - Front loader markings
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7.4.4 Side-loader vehicle
7.4.4.1 Rear of the vehicle:

7.4.4.1.1 Retroreflective sheeting shall be applied as horizontal as practicable in alternating colors
across the full width of the truck, as close to the extreme edges as practicable, and as close as
practicable to, but not less than 15 in (375 mm) and not more than 60 in (1,525 mm) above the road
surface at the strip centerline (figures 15 and 16).

7.4.4.1.2 Two sets of white strips (minimum 2 strips per set) of sheeting shall be applied, one set
on each side, as horizontally and vertically as practicable to the right and upper left contours of the
body, as viewed from the rear, and as close to the top of the truck, with each setand as far apart as
practicable (figure 15). For cylindrical-shaped bodies, the sheeting shall be applied to the upper
right and upper left quadrants (figure 186).

7.4.4.1.3 A strip of sheeting in alternating red and white colors shall be applied across the full
width of the horizontal member of the rear under-ride protection device (figures 15 and 16).

7.4.4.2 Sides of the vehicle:

7.4.4.21 A horizontal strip of sheeting in altemating colors shall be applied, originating and
terminating as close to the front and rear ends of the truck body as practicable, along the bottom of
the body, but not more than 60 in (1,525 mm) above the road surface (figure 15). For cylindrical-
shaped bodies, the sheeting shall be applied at the body centerline, midway between the top and
bottom (figure 16). The strip need not be continuous as long as not less than half of the length of
the truck is covered and the spaces are distributed as evenly as practicable.

7.4.4.3 Extending arm (if equipped)
A strip of retroreflective sheeting in alternating colors shall be applied to the forward and rear sides
of the lifting device and arm.

T white sheeting

TS A LS T RS ETH S BT

===
1 / /

L red and h.

REAR VIEW SIDE VIEW

Figure 15 — Side-loader (rectangular) markings
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— white sheeting

. I

/
—

SIDE VIEW

Figure 16 — Side-loader (cylindrical) markings
7.4.5 Rear-loader vehicle
7.4.5.1 Rear of the vehicle:

7.451.1 Two strips of retroreflective sheeting shall be applied as horizontal as practicable in
alternating colors across the full width of the truck and as close to the extreme edges as practicable
(figure 17). The first strip (bottom) shall be placed below the hopper and not less than 15 in (375
mm) above the road surface. The second strip (top) shall be placed above the hopper opening.

7.45.1.2 Two sets of white strips (minimum 2 strips per set) of sheeting shall be applied, one set
on each side, as horizontal and vertical as practicable to the right and upper left contours of the
body, as viewed from the rear, and as close to the top of the truck, with each setand as farapartas
practicable (figure 17).

7.4.5.2 Sides of the vehicle:

7.45.2.1 A horizontal strip of sheeting in alternating colors shall be applied, originating and
terminating as close to the front and rear ends of the truck body as practicable, and as close as
practicable to, but not less than 15 in (375 mm) and not more than 60 in (1,525 mm) above the road
surface. The strip need not be continuous as long as not less than half of the length of the truck is
covered and the spaces are distributed as evenly as practicable (figure 17).

7.45.2.2 The strip of sheeting in alternating colors shall be placed either horizontally (figure 17,
option A) on the hopper, or as parallel to the hopper main beam as practicable (figure 15, option B).
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— white sheeting ——;
A /

\R 4/
.‘. o [-X-1+] l_|l'.|I _."’
- Yilo=0 00|

N4 red & white

N, |
REAR VIEW ‘\ | SIDE VIEW
‘. red and white sheeting

Figure 17 — Rear-loader markings
7.4.6 Tilt frame (roll-off) vehicle
7.4.6.1 Rear of the vehicle:

7.4.6.1.1 Two sets of white strips (minimum 2 strips per set) of sheeting shall be applied, one set
on each side, as horizontal and vertical as practicable, to the upper right and upper left contours of
the truck cab (or header board), as viewed from the rear, as close to the top of the truck, and with
each set as far apart as practicable (figure 18).

7.4.6.1.2 A strip of sheeting in alternating colors shall be applied across the full width of the
horizontal member of the rear under-ride protection device (figure 18).

7.4.6.2 Sides of the vehicle:

7.4.6.2.1 A horizontal strip of sheeting in alternating colors shall be applied, originating and
terminating as close to the front and rear ends of the truck chassis as practicable, and along each
outboard side of the roll-off hoist frame, but not more than 60 in (1,525 mm) above the road surface;
in a position such that the sheeting is visible with the container positioned either on or off the
chassis. The strip need not be continuous as long as not less than half of the length of the truck
chassis is covered and the spaces are distributed as evenly as practicable (figure 18).
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MAX. VALUE 4939 [Kg] - 11.73 [sec] MIN. VALUE 37.8 [Kg] - 31.02 [sec]
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Published by

Approval of an American Mational Standard requires verficalion by the
American National Standards Institute (ANSI) that the requirements for due
procass, consensus, and other criteria for approval have been met by the
standards developer,

Consensus s established when, in the judgment of the ANS| Board of
Standards Review, substantial agreement has been reached by directly and
materially affected intarasts. Substantial agreement means much mare than a
simple majarity, but not necessarily unanimity, Consensus requires that all
views and objections be considered, and that a concerted effort be made
foward thelir resolution.

The use of American Mational Standards is completely voluniary, their
existence doss notin any respect preciude amyone, whether he has approved
the standards or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming fo the standards,

ANSI does not develop standards and will in no clrcumstances give an
interpretation of any Amencan National Standard. Moreover, no person shall
have the right ar authority 1o issue an inlerpretation of an American Natianal
Standard in the nama of the ANSI. Requests for inferpretations should be
addressed ta the secratariat or sponsor whose name appears on the title page
of this standard.

NOTE: This American National Standard may ba revised or withdrawn at any
fime, The procedures of the American Mational Standards |nstitute require that
action be taken perlodically to reaffirm, revise, or withdraw this standard,
Purchasers of American National Standards may recaive currant infarmation an
all standards by calling or writing ANS.

Waste Equipment Technology Association
{Part of Environmental Industry Associations)
4301 Connecticut Avenue, NW, Suite 300
Washington, DC 20008

Copyright & 2008 by Environmental Industry Associations

All rights reserved.

'L

Mo part of this publication may ba reproducad in any form, in an sleciranic retrieval system or otherwise,

without prior written permission from the publisher.

Printad in the United Statas of America

Cazyrigh Araricar, Makora | Starcasis | rail s
Presidaad by | HE il s sl P50
K T e o epbar ) jvelie) wilwul e e 13

S oK - G K, g B TP
et e sl 1 (MRS ¥tk QT




AMERICAN NATIONAL STANDARD ANS| Z245.1 - 2008

Tahle of Contents

FOreword (INfOrmALIVE]. ... eee oo eeie st semmssssssssmsms s s e sss st ssss s smnssssns s cessssassss B
0 INtrOAUCHION (ITOMTIELIVE] 11vvvvevessssssssesessessesesssseesasssss s s sssess e ssssssssnnmassssses |
MOIMAIVE FETEBMGES ... .o enemess s e sssss simssb R bR s e

D B I OIS oo vvoevoeooseemems s emeessseeeesos oessesss e sEs SRR 88 R4 e s bR st

B W M

Manufacture, installation, reconstruction, and modification ... 20

Instructions for operation and MAINIENANCE .............cccevrvvveeesiicsmssssss s nseesssssc i 1
[ Operational reqUIFBMENTS ..ot sesssssss s oo o
7 Mobile equipment safeguards and fEatURES ... ereensiessinscemassss e 30
8 Minimum requirements for stand-up and dual drive configurations ...................... 48
9 Safety program and trEINING ... s s |
Annex

A Blhllny'nph}r (informative) ... US|
B Interpretation of the Deﬂni'tinns “Modification” and “Rmnsw:hun"........,,,,.......54

Figures

Front-loading mmpachng aqunprnent ST OTRSUROTOT PRSI
Hoist-type equipmant ... - 11
MBI::i'lanlIEd EldE Iﬂadaf TS OTPPOPSO
Rear-loading compacting SQUIPMENT ..ot 19
Rear-loader container lifting equp-mnl OO [ N |-
Side-loading compaction equlpmenl
Automated side loader
10 Tilt-frame equipment ...
11 Rﬂiusetransfarhallar
12  Grapple loader and grapple truck tu:ullectlnn aqulpmant....

13 Mobile compactor rear riding step cmﬂgn.lratlun
14 Front-loader conspicuity markings ... SO P RRP. .
15  Side-loader (rectangular) cnnspm.nty markmgﬁ ST PP S .
16  Side-oader (cylindrical) conspicuity markings ... OO .
17 Rear-loader conspicuity marimgs-iﬂ-
18 Roll-off vehicle conspicuity markings ...

19 Hoist type vehicle conspicuity markings ...............

20 Grapple loader truck conspicuity markings ...

0 0d =~ 0 O B L) R o=

Cagygat Ararcan Melcra| Fardeds Feiie
Piromiciand g i=55 Lrans loarme wih BRE! i e LR, = G MR, H B ITG
o wtmarking g e b i, o i, SES0ATE 73D GRT




4

Ju

AMERICAN NATIONAL STANDARD ANSI Z245.1 - 2008

FOREWORD (This foreword is not part of American National Standard Z245.1-2008)

This revised American National Standard (ANS) is applicable to the construction, reconstruction, medification,
care, maintenance, operation, and use of mobile waste or recyclable materals collecting, transporiation and
compacting equipment. The standard Identifies requirements for the following refuse collecting and
compacling equipment mounted on refuse truck chassiss rear-loading, front-loading, and side loading
compacting equipmeant; tilt frame and hoist-type equipment; grapple loaders; satellite vehicles; waste transfer
vehicles; recycling collection wehicles; and mechanized contalner collecting and lifting equipment. The
standard does not apply to the truck chassis/cab upon which the wasta or recyclable materials collecting and
compacting equipment is mounted except for cartain provisions as stated in clausas 7.3.1.1 and Section 8.

Tha first and second revisions of this standard (ANS| Z245,1-1975 and ANS| 2245.1-1984) covered mobile
collecting and compacting equipment and stationary compacting equipment. The third revision (ANSI Z245.1-
1982), fourth revision (ANSI 22451 -1899) and this one contain requirements for moblle collecting and
compacting equipment only, Requirements for newly manufactured and remanufactured stationary
compactors are contained in American National Standard for - Stationary Compaciors - Safely Requirements,
ANEI Z245.2-1992 and later revisions, and pariain lo stationary compaciors manufactured after the effactive
date of that standard. Stationary compaciors manufactured before that date are still covered by ANSI Z245.1-
1875 and ANS| 2245.1-1584.

This standard replaces ANSI £2245,1-1989, Provisions of that standard, which are carrled forward into this
standard, remain in effect and are immediately applicable to all new mabile collecting and compacling

 equipment,

f;BEﬁLH& of the difficulty of changing manufacturers’ production lines to incorporate the provisions that are
“either new or are revisions of clauses of ANSI Z245,1-1299, the following guidelines have been selacted by
“the Accredited Standards Commitiee 2245 as to effective dates:

- for all new mobile collecting and compacting equipment, twenty-four (24) months after the approval
date of this standard,

fior all existing mobile eguipment manufactured during the period of December 8, 2001 until 24 months
after the approval date of this standard, the provisions of ANSI Z245,1-1899 shall apply;

- for all exdsting mobile equipmant manufactured during the period of January 3, 1994 until Decembar &,
2001, the provisions of ANSI Z2245,1-1992 shall apply;

= for all existing moblle equipment manufactured during the period of May 2,1988 until January 2, 1994,
the provisions of ANSI| 2245.1-1984 shall apply;

- for all existing mabile equipment manufactured during the pared of March 16, 1978 until May 1, 1936,
the provisions of ANSI Z245.1-1875 shall apply; and

- for all existing mobile equipment, regardiess of the date of manufacture, the provisions of 4.2, 4.3 5.2,
and Clauses & and 9 shall apply 24 months after the approval date of this standard.

For more information on mobile eguipment safety, see the Manual of Recommended Safety Practicos,
published by the Environmental Industry Associations, whose address appears below,

This revised standard containg an informative reference annex, which is nat considered part of this standard.
Inquiries, reguests for interpretation and suggestions for Improvement of this American Nalional Standard ara
invited, They should be sant to the Secretary, ASC 2245, c/o Environmental Industry Associations,

4301 Connecticut Ave.. NW, Suite #300, Washington, DC 20003
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The members of Accredited Standards Commitiee 2245, and the organizafions represented,
wha participated in the development of thiz standard were: -

ANS| Z245.1 - 2008

This revised American National Standard was processed and approved for submittal to ANSI by the
Accredited Standards Committee on Equipment Technology and Operations for Wastes and
Recyclable Materials, 7245, Committee approval of this standard does not necessarily imply that all
committee members voted for its approval. At the time it approved this revised standard, the 2245
Committee had the following mambers:

City of Rochestar

City of Rochestar

Commenweaalth of Penngylvania DEP
Wasta Equipment Technology Association
Institute of Serap Recycling Industries, Inc.
Solid Wasle Assoclation of North America
MIOSH

Waste Industries

Schaefer Systems Intemational, Inc.
Zantec, Inc,

Ameri-Kan

Waolverine Recycling Services, Inc.

SP Industrias, Inc.

Environmantal Equipment Solutions
Malter Associates, Inc.

Waste Management, Ing,

EST Solutions, Inc.

SACOM Safety Communications

City of Corpus Christi

Allied Wasie Industries, Inc.

Allied Waste Indusiries, Inc.

Rehrig Pacific Compary

City of Tacoma
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AMERICAN NATIONAL STANDARD ANS| Z245.1 - 2008

American Mational Standard
for Equipment Technology and Operations for
Wastes and Recyclable Materials —

Mobile Wastes and Recyclable Materials Collection,
Transportation, and Compaction Equipment —
Safety Requirements

0 Introduction

This standard was developed by American National Standards Institute Accredited Standards
Committee Z245 Subcommittee 1 on Mobile Collection Equipment and approved by Accredited
Standards Commitiee 2245,

This stardard revises the collection, transportation and compaction equipment safety requirements
found in ANS| Z245,1-1998 by providing specific requirements for construction, maintenance and
operation necessary to ensure the safe manufacture and operation of the mobile equipment.

The requirements contained In this standard perfain to new moblle collection equipment as
produced by the manufacturer. Mew requirements and revisions are nol intended to be refroactive
for waste collection vehicles manufaciured to comply with earfier revisions of this standard. Refer to
the approved edition of ANS| Z245.1 in effect at the time of manufacture for those requirements.

Exceptions and notes contained in the standard apply lo the clause or sub-clause in which they are
contained or to which they reference. Exceptions pertain to normative requirements. Notes are
informative and provide guidance for the evaluation of a normative requirement.

The units of distanca measurement used in this standard are in the Inch-pound system. When a
valua for measurament Is followed by a value in other units in parentheses (metric) the second
value Is only approximate. The first value is the requirement.

1 Scope

1.1 This revised American National Standard is applicable to all persons engaged in the
manufacture, modification, operation, cleaning, maintenance, service, or repair of mobile collecting,
transporting, and compacting equipment. It atlempis to distinguish between persans who may be
the legal owner, lessor, lessee, or who are otherwise contracted with or hired to becomea involved
with, the equipment. Excluded from this standard is equipment used for the collection,
transportation, or disposal of hazardous or flammable materials regulated by title 40 Code of
Federal Regulations (CFR) Part 263 or 49 CFR Parts 171 through 180. Stationary compactors,
which were included in American National Standard for Safety Requirements for Refuse Collection
and Compaction Equipment, ANS| Z245.1-1975, and American National Standard for Refuse
Collecting and Compacting Equipment — Safely Requirements, ANS| Z245.1-1984, are now
covered by American National Standard for Refuse Collection, Procassing, and Disposal Equipment
— Stationary Compactors — Safely Requirements, ANS| Z245.2-1992, as of the effective date of
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that standard,’ and future revisions of that standard.

1.2 Clauses 7 and 8 provide equipment safeguards and features and dual drive configuration
requirements that shall apply to mobila rear-loading, side-loading, front-doading, and mechanized
container collecting equipment used to receive, compact, iransport, and unload waste or recyclable
materials; to mobile tit-frame and hoist-type equipment commonly used to pick up, transport,
unload, and set down open top or enclosed waste or recyclable materials containers; to vehicles
used to receive, separate, densify, iransport, and unload recyclable wastes; to grapple loaders that
pick up, load and transport bulky uncontainerized special waste like wood waste or white goods; to
vehicles used to transfer waste from one waste processing or disposal facility to ancther; to
sateliite vehicles commonly used to receive and transport waste or recyclable materals for
unloading into other mobile waste or recyclable materals collecting equipment; and to container
lifting devices used to lift, dump and return containers.

2 Normative references

The following standards contasin provisions, which, through reference in this text, constitute
provisions of this standard. Al the time of publication, the editions indicated were valid. All
standards are subject to ravision, and parties to agreements based on this standard should apply
the most recent editions of the standards indicated balow.

ANSI £535.1-2008, Safety Color Code ?,

ANSI £535.2-2002, Environmental and Facility Safety Signs.

ANSI 2535:3-2002, Criteria for Safety Symbols.

ANS| 2535.4-2002, Product Safety Signs and Labels.

AMNS| £535.5-2002, Accident Prevention Tags.

ANSI Z245.1-1975, Safely Requiremants for Refuse Collecfion and Compaction Eguipment.
ANSI| 7245.1-1984, For Refuse Caollecting and Compacting Equijpment — Safely Requirements,

ANSI Z245.1-1992, For Refuse Collection, Processing, and Disposal Equipment — Mobile Refuse
Caolfection and Compaction Equipment — Safely Requirements.

ANS| Z245.1-1999, For Equipment Technology and Operations for Wastes and Recyclabls
Materials- Mobile Wastes and Recyclable Materials Collection, Transportalion, and Compaction
Equipment — Safety Requirements

ANSI 2245 30-2008, Waste Caonfainars — Safely Requirements.

ANS| 2245.60-2008, Waste Containers — Compatibility Dimensions.

! See 1.3 of ANS| £245,2-2008 and AMSI| £245.21-2008 for a fuller explanation of the effective dete as it applies

to stationary equipment built batwesn 1977 and the present,

: The AMSI £ 535 series is publishad by the Mational Electrical Manufaciurers Association (NEMA), 1300 Morth

17" Street, Sulte 1847, Rosslyn, VA, 22209, Phone: (T03) B41-3200,

2
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AMERICAN NATIONAL STANDARD ANSI| Z245.1 - 2008

ANSIISEA 107-2004, High Visibility Safety Apparel.

ANSISAE Ja84-2003, Performance, Test and Application Criteria for Electrically Cperated Alarm
Backup Devices.

ASTM D 4956-07, Standard Specification for Retroreflective Sheeting for Traffic Confrol.

The U.8. Code of Federal Regulations, Title 20. See specifically U.S. Occupational Safety and
Health Administration (OSHA) Regulation 29 CFR Part 1910.146, Permitvequired Confined
Spaces, and Part 1910147, Lockout/Tagout of Enargy Sources, revised July 1, 1999 °.

U.S. Code of Federal Regulations, Title 49 (U.S. Department of Transportation). See specifically

- Parts 325 - 399, 565, 566, 567, EBB, 569, 570, and 571; DOT, FHWA, Federal Motor Carrier Safety
' Regulations 49 CFR, §392.16 and §393.93(b)(3); DOT, NHTSA, Federal Motor Vehicle Safety
. Standards 49 CFR, §567.5 and §571.101, §571.108, figure 29, §571.121, Federal Motor Vehicle
- Safefy Standard For Alr Brake Systems, Part 571,105, Federal Motor Vehicle Safety Standard For
" Hydraulic Brake Systems, §571.207(S4.1) and §571.208 (54.3.2).

U.5. Code of Federal Regulations, Title 49 Part 568, Viehicles Manufacfured in Two or More Stagas.
3 Definitions

The definitions below apply to terms used throughout this standard, unless the context clearty
indicates otherwise.

3.1 access door: A panel covering an opening located on the body of mobile equipment that is
provided to permit access such that the entire person's body is inside of the vehicle body for the
purpose of service or maintenance.

3.2 automated side loader: Side loader (as described in clause 3.65) equipped with an arm or
zimilar lifting device eliminating the need for manual handling of containers and carts. The
automated side loader's area of operation s the area covered by all the functions of the lifting
device or arm during all phases of operation. For purposes of this standard and the safety
requirements detailed, it is envisioned that this type of refuse collection vehicle is a single person
operation. (Ses Figure 9)

3.2 body: The integral part of mobile equipment which is used to carry wastes or recyclable
materials. Containers which are lifted and carried by roll-off hoist and similar designs are not
considered bodies.

3.4 cabguard: ashield over the truck cab of a front loader used to prevent debris from falling on
cab and batween cab and body.

1,5 cart (two-wheeled plastic refuse container): A receptacle intended 1o temporarily hold solid
wastes. The receptacle ls made of plastic and has two wheels for ease of movement. Volumetric
capacity ranges from 20 to 120 gallons (75 to 450 liters). Plastic refuse raceptacles of greater
capacity are considered containers (3.12) for the purpose of this standard.

¥ awailable from the U.S. Government Printing Office.
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3.6 cartlifter: acontainer lifting device (Fig. 6) used to |ift and dump carts (3.5). The cart lifter is
used in rear lcader, side loader and front loader with carry-can waste collection applications (term
. not intended to refer to automated side loader lifting devices).

3.7 carry-can: acontainer continuously carried on the forks of & front loader during servicing of
- residential routes.

3.8 collecting vehicle: A motor vehicle upon which equipment is attached for loading,
transporting, and unloading of waste or recyclable material, or for the receiving, transporting, and
unioading of containers,

3.9 collection: The phase of operation of a collection and transportation vehicle during which
active loading of materials occurs, including travel between materdal loading points, and at vehicle
speeds less than 20 mph (30kph). Note: kilometers and mifes per hour are not exactly equivalent,
but rounded to the nearest practical value that is displayed on the fypical vehicle speedometer.

3.10 compactor-container combinations: Fowered machines that remain stationary when in
operation, and are designed to compact waste or recyclable materials into an integral container,
The entire unit may be moved for placement and unloading of waste or recyclable materials,
typleally using a tilt-frame or rall-off vehicle,

3.11 compliance statement: A statement attesting to the fact that a person who designs,
manufactures or installs equipment, did so in accordance with applicable provisions of this
standard,

3.12 container: A receptacle (also referred to as a bin) that receives and holds waste or
recyclable materials for lifting, tipping, unloading, or transportation by mechanical means.
Containers are specially designed for use with certain types of equipment which include, but are not
limited to, the examples detailed hereinafter. Containers used with reardoading compacting
equipment may incorporate features that differ from containers used with front-loading or side
loading compacting equipment. Containers used in conjunction with tilt-frame and hoist-type
equipment are designed to be picked up, transponted, unloaded, and sat off by that equipment.
These containers receive, store, and transport waste or recyclable materials and are holsted ento
the tilt-frame or holst-type equipment (commonly referred to as roll-offs, luggers, and hook-ifts),
Carts (see 3.5) are typically two-wheeled containers used in residential collection systems and
facilities in conjunction with mechanized liting systems.

3.13 container hold down devices: Devices on a tilt frame (see 3.69) that mate with locks on the
container usad for securing the container or compactor-container combination to the tit-frame
during transport.

3.14 container lifting devices: The cables, chains, winches, mechanical bails, lifting devices,
. arms, hydraulic actuators, and fasteners used to lift containers for unloading wastes or recyclable
- materials into the loading hopper or charging chamber or to pull containers onto the mobile tilt-
frame and hoist-type equipment, and pick up, load, and/or set off the container or wastes or
recyclable materials, or both.

3.15 continuing function: A mechanism continuously maoving after the operation is initiated,
without further sustained manual contral input,
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1.16 contract laborer: An employee of a person or company that provides labor (work) for a
specified fee to a fleet operator. A contract laborer may be used to supplement the employer's

ragular workforce and usually performs the same or similar work as regular full-time employees.
3.17 contractor: A person (or company) who contracts to supply certain materials or provide a

specific service (work) for a stipulated fee andlor a specified period, such as truck maintenance
services. The work or service provided may be outside the scope of matenials supplied or services

provided by the employer's or operator's workforce.

3.18 control of hazardous energy sources (lockoutitagout): A program which utilizes
procedures for affixing appropriate lockout or tagout devices to energy isolating devices, and to
otherwise disable machines or equipment to prevent unexpected energizing, start-up, or release of
stored energy in order to prevent injury to employees,

3.19 cycle: The movement of a mechanism to perform one complete operation having a definite
beginning and end. The beginning and the and of this operation are the same location.
3.20 driver: A personwho controls movement of the vehicle on public roads or highways.

3.21 ejector panel: The movable panel used for ejecting the compacted wastes or recyclable
materials from the body. For front loaders and some side loaders, the ejector panel is also the

packing panel,
of repairing, cleaning, maintaining, or operating equipment.

3.23 employer: A person who assigns one or mare individuals to work for compensation in the
business of repairing, cleaning, maintaining, or operating equipment.

3.24 frontloading compacting equipment or front loader: The container-lifting mechanism and

3.22 employee: An individual assigned by an employer to work for compensation in the business
body of & front leading collecting vehicle that loads, compacts, transports, and unloads wastes or

recyclable materials (see figure 1),
3.25 grapple loader: A hydro-mechanical device able o rotate on an axis with a grapple or bucket
attached at the end of the boom, which is intended for the collection of waste that dus to size andlor
weight is impractical to containerize (see figure 12),
3.26 grapple truck: A vehicle equippad with a grapple loader for loading waste that due to size
and/or weight is impractical to containerize. Vehicle may be used for transporting the same waste.
(grapphe truck is depicted in Figure 12)
3,27 handheld(s): An attachment, or attachments, to the body or tailgate to furnish an employee
with & handhold to be used in conjunction with the riding stepis).
3.28 hazard: A term that describes a condition of such a nature that it may precipitate an accident.

3.29 hoist-type equipment or hoist equipment: The holst arms, chains, and frames used to
elevate, support, transport, dump, and unload wastes or recyclable materials containers. Hoist-type

equipment is mounted on either a truck or traller chassis (see figure 2),
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3.30 hopper cover (top door cover): The panel(s) located on top of the body that cover the
hopper opening through which wastes or recyclable materials is loaded into the body.

3.31 hopper opening: The opaning on the body where wasles or recyclable materials are loaded.

3.32 interlock: A device or mechanizm used fo connect individual components together so that
the action of ene part of the equipment is constrained by, or dependent upon, another.

3.33 interrupted cycle: An automatic stop of a continuing function before the completion of the
cycle (3.19).

3.34 loading mechanism: A device where a bucket or trough is integral with the dumping
mechanism (see figure 4¢ for an example of such a mechanism).

3.35 loading hopper: The part of the mobile equipment used for receiving wastes or recyclable
matarials.

3.36 loading platform: The platform(s) provided to assist employees in loading wastes or
recyclable materials into the collection vehicle (see Figure 8). Loading platforms are not intended
for riding (see 3.57).

3.37 loading sill: The ledge over which wastes or recyclable materials iz deposited into the
loading hopper.

3.38 maintenance personnel: Employees who service, inspect, clean, or maintain equipment.

3.39 manufacturer: The term manufacturer of mobile equipment includes the incomplete vehicle
manufacturer, the Intermediate manufacturer, and the final-stage manufacturer within the context of
the U5, Code of Federal Reguiations, Title 49, Part 568.3, under the responsibility of the U5,
Department of Transportation.

3.40 mechanized side loader: Side lcading collecting vehicles, with container-ifting mechanisms
that receive, compact, transport, and unload wastes or recyclable materialz. The container-lifting
mechanism may or may not have articulated members allowing the eguipment to reach for and
engage containers for emptying. (see figure 3),

3.41 mobile equipment: Equipment, including transfer trallers (see 3.71) and grapple loaders
(3.25), that Is used for loading, transporting. and unloading wastes and recyclables (including
containerized wastes and recyclables) and is mounted atop an engine-powered cab and chassis or
upon a trailer chassis. Some mobile equipment (such as rear loaders, side loaders, and front
loaders) also compacts the wastes or recyclable materials within the body. Some equipment, such
as tit-frame and hoisttype equipment, loads, transports, dumps, and unloads fransportable
containers that hold wastes or recyclable materials.

3.42 modification: Any change, alteration, addition to, or removal from the original equipment or
component, made in such a manner that the changed or altered portions or functions of the
equipment or component are different from the manufacturer's original design, specification, or use,

3.43 motor vehicle: A vehicle, machine, tractor, trailer, or semi-trailer propelled or drawn by
mechanical power and used on highways.
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3.44 operator: Any person who uses mobile equipment including, but not limited to, fulltime
employees, contract laborers, students, and unpaid volunteers. One who controls the operation of
varous vehicle accessories and mechanisms, loads material, performs functions such as cart
tipping and packing of wastes or recycled products, and who may also drive a vehicle along the
route during the collection process. The operator may also be the driver.

3.45 packer panel(s): The plate(s) that moves the wastes or recyclable materials from or through
the loading hopper and into the body,

3.46 packing cycle: The series of events during which the packer panel(s) sweeps or moves
through the loading hopper, and compacts the wastes or recyclable materials in the body.

3.47 packing mechanism: The mechanical or hydraulic system (or both) and the packer panel
that moves the wastes or recyclable materials thraugh the loading hopper and compacts itinto the

body.
3.48 person: Anindividual, corporation, partnership, legal entity, or business.

3.49 pinch points: Points at which it is possible to be caught between moving parts, or between
maoving and stationary perts of a plece of equipment.

3.50 point of operation: The area of mobile equipment where material Is loaded into the hopper.

3.51 primary position: In a dual drive configuration, the position to be occupied by the driver
during the transit phase of operation. Under some circumstances, this driving position may also be
used during the collection operation,

3.52 reaching pole: This is an extendable pole that may be used for cleaning the top of the front
loader cab guard. If supplied, it shall not be electrically conductive. The end of the reaching pole
should be designed so as to be able to push or pull spilled refuse.

3.53 rear-loading compacting equipment or rear loader: The body and tallgate assembly of a
rear-loading collection vehicle (see figures 5, 6, and 7) that loads, compacts, and unloads wastes or
recyclable materials at the rear of the vehicle. These assemblies may include mechanical devices
used for lifting and unloading containers into the hopper. The point of operation for rear-loading
vehicles is the loading sill at the rear of the tailgate assembly.

3.54 reconstruction: The disassembly and re-assembly of equipment, beyond normal repair and
servicing, generally for the purpose of placing the equipment back into full operation and
substantially extending the service life beyond the normal service life contemplated at the time of
original manufacture.

3.55 recycling collection equipment: The multi-compartment body and associated assemblies
mounted on an engine-cab and chassis or trailer chassis that is used for loading and transporting
recyclable materials. These assemblies may include mechanical devices to lift and unload
containers, compact or densify materials and/or loading mechanisms with multiple compariment
buckets or troughs for the separate material types. (See figure 4). The point of operation is the
area(s) around where recyclables are loaded into the vehicle.

3.56 rider: A person, other than the driver, who is carried along in the vehicle.
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3.57 riding step: The platform(s) provided for an employee to stand on while Ading on the outside
of the vehicle body or tailgate during collection activities.

. 3.58 safetyfactor: The ratio of the breaking strength of a companent (for example, a winch cable)
to the maximum designed load or stress when used in accordance with the manufaciurer's
instructions.

3.59 safety signs: Signs used to depict three levels of hazards:

- a) "DANGER"— indicates an imminently hazardous situation, which if not avoided, will result
in death or serious injury. This signal word s limited to the most extreme situations,

b) “WARNING" — indicates a potentially hazardous situation, which if not avoided, could result
in death or serious injury, and

€] "CAUTION" — indicates a potentially hazardous situation, which if not avoided, may result
in minor to moderate Injury. It may also be used to alert against unsafe practices.

3.60 satellite vehicle: A collecting vehicle used to receive, transport, and unload wastes or
recyclabla matarials into other mobile equipment. Some satellite vehicles may also compact wastes
or recyclable materials.

3.61 secondary position(s): The position{s) In a dual drive configuration which is (are) designed
o be occupied by the driver during collection.

362 service opening: An openingintothe body or tailgate of mobile equipment that is designed
io permit access to the intaror for the purpose of service or maintenance, but not of a size large
encugh to permit a person to pass through it

3.63 shall: This word is understood to be mandatory,
3.64 should: This word is understood to be advisory.

3.65 side-loading compacting equipment or side loader: The body, packing mechanism,
Ioading hopper, and tailgate of a side loading collection vehicle. This equipment receives wastes or
recyclable materials at the side and compacts, transports, and unloads wastes or recyclable
materials at the rear of the collecting vehicle (see figure 8). The point of operation is the loading sill
located at the side or sides of the body.

3.66 special work area: A distinctly identifisd area (such as a truck maintenance pit, landfill,
tipping floor, or the loading area within the baom radius of the grapple loader) where the use of
guards and railings is functionally impracticable and where the specific training of affected
employees is effective in avoiding hazards within the area.

3.67 sustained manual pressure control: A control that requires continuous pressure by the
operator.

3.68 tailgate: The pivoting or sliding gate or door(s) that closes the rear of the body. The tailgate
may include the packing mechanism.
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3.60 tilt-frame (roll-offihook lift) equipment: The tilt frame, tilt-frame support equipment, hoisting
devices, tilt cylinders, and controls for operating the tilt-frame and hoisting devices for loading,
dumping, and unloading containers or compactor-container combinations (see figure 10). Tilt-frame
equipment can be mounted on an engine-cab and chassis or on a trailer chassis.

3.70 tipping area: The area of a recycling, processing, or disposal facility where incoming
vehicles unload materials.

3.71 transfer trailer: A high volume body, mounted on a trailer chassis, used to move large
amounts of wastes or recyclables from one central processing or disposal facility to another (ses

figura 11}

3.72 transit: The phase of operation of a collection and transportation vehicle during which no
active loading or unloading of materials occurs. This includes the on-road movement of the vehicle
from the employar's yard to the collection route, from the end of the collection route to the disposal
or processing facility, from the disposal or processing facility back to the employer's yard, and
operation between various facilities. Transil includes operation between collaction paints when
speed exceeds 20 mph (30 kph).

3.73 transit position: The position of refuse vehicle components such as, lifting arms, forks, or
booms that ensure safe and secure travel while in transit.

1.74 wastes or recyclable materials: Any type of solid wastes (except human wastes), including
garbage, rubbish, ashes, incinerator residues, street cleanings, plant trimmings, and residential,
commercial, and industrial solid wastes, including recyclable materials.

3.75 windshield guard: A bar or other means of protection to prevent the container from making
contact with the windshield.

3.76 work brake: A work brake is a feature of certain collection vehicles, typically equipped with
secondary, right hand or stand up drive provisions, which holds the vehicle in a stopped position,
after the vehicle has been brought to rest using the service brake, to permit the operator to leave
the cab temporarily in order to load material into the vehicle.

Capyrghs Avsican haicrs Sardess rwies
Poraded by |HE ] loAvas alh AMS! B b PO - ) O, BTG
P Fapial il ] st ot Wit lowm bem HE Mot for s, 201 (B0 000 T




AMERICAN NATIONAL STANDARD ANSI 2245.1 - 2008

Hopper caver
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/ Body Z Access door

Hopper opening
Packer panel/ejecior panel

Container-lifting
machanism

¥
1

Figure 1a - Front loading and compacting equipment

Cab Guard

Windshield Guard

Figure 1b - Front loader cab guard and windshield guard

Figure 1 - Front Loading Compaction Equipment
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Figure 2 — Hoist-type equipment
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Lilting mechanism

Figure 3 = Mechanized side loader

Figure 4 — Recycling collection vehicles
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Tailgate {outlined by dashed line)
Grab handle

AMERICAN NATIONAL STANDARD

Figure 6 - Hydraulic cart lifter
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Figure Ta - Winch system

) Figure 7c - Container operation of rear-loading compacting equipment

Figure 7 - Rear loader container lifting equipment (continued)
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Figure Te — Rear loader container latchup mechanism
Figure 7 - Rear loader container lifting equipment (concluded)
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Figure 8 = Side-loading compaction equipment

Figure § - Automated side loader
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Stabilizing jacks

- lock
pivol Container hold-down locks

Tilt frame

I

Cylinder Conlainer Ty Stabilizing
Euppart hangers attaching device jack
Figure 10 - Tilt-frame equipment
17

Cpperiohl A s Pledo 0G0 Nl aE
Swrvzed by | HY ey owvia wilh AkS Bk i KOSHA, - G K, DRI
Mo ra =t etk s fem HE o for s, 31 08TE T 3000 GNT




4

Ju

AMERICAN NATIOMAL STANDARD

18

Coos=ght Aerarican Mabcosl Sardece ks
Provider oy |HE uncer Banes wih ak il

Mo o STRaN & BTASRIY TN sl e |

ANS| Z245.1 - 2008

I I

Figure 11 — Refuse transfer trailer
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Figure 12a - Grapple loader and grapple truck
in transit mode (left) and operation mode (right)

Figure 12b — Grapple loader and grapple truck in dump mode
Figure 12 — Grapple loader and grapple truck
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4 Manufacture, installation, reconstruction, and modification

4.1 Design and Manufacture

Mobile squipment, container and cart lifting devices shall be designed and manufactured in
accordance with the appropriate clauses of this standard. Equipment shall be permanently identified
with the name of the manufacturer, the date of manufacture (or & code traceable to the date of
manufacture), and a compliance statement attesting lo conformity with this standard,

4.2 Body mounting

Any person (see clause 3.48) who installs bodies upon chassis is considered to be the final stage
manufacturer for the purposes of this standard. They shall permanently identify the name of their
company, the date of mounting, and a compliance statement attesting to conformity with this
standard.

4.3 Installation of Secondary Drive Equipment

Incomplete vehicle manufacturers and intermediate stage manufacturers that install secondary
driving equipment shall comply with the provisions of this standard that specifically address
secondary drive positions. Thay shall also affix a label stating his or her name, the date of the
installation, and a compliance statement attesting to conformity with this standard,

4.4 Installation of container lifting mechanisms and cart lifters

Any person (3.48) who subsequently mounts container lifting machanisms and/or cart lifters shall do
50 in accordance with the appropriate clauses of this standard, applicable codes, local ordinances,
and the manufacturer's recommendations, and the following requirements:

4417 Ifinstallation of cartlifters interfares with the operation or visility of the motor vehicle's rear
lights (braking, turn signal, backing, efc) then the installer must reposition orginal or add
supplemental lights to be as at least as effective as orginal design and to comply with 43 CFR part
571.108 FMVSS.,

4.4.2 Installation of cart lifters shall not compromise the point of operation protections as specified
in clause 7.2.7, specifically the 6" distance in 7.2.7(c), when the lifter is in the down position.

443 The lowest edge of the lifter shall be no less than 5 in. (127 mm) above the ground when the
lifter is in its lowest position.

45 Reconstruction

Any person (see clause 3.48) reconstructing (including where modifications occur) mobile
aquipment and container lifing devices after the effective date of this standard shall do so in
accordance with all clauses of this standard and shall affix to such equipment his or her name, the
date of reconstruction, and a statement atlesting lo compliance with this standard,

4.6 Modification
i Any person (see clause 3.48) modifying mobile equipment and container lifting devices after the
- effective date of this standard shall do so in accordance with the appropriate clauses of this
standard and shall affix to such equipment his or her name, the date of the modification, and a
statement attesting to compliance with this standard,
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5 Instructions for operation and maintenance

51 Documented operating instructions

Manufacturers shall develop and provide documented operating instructions establishing guidelines
for the appropriate installation, use, cleaning, and care of the unit. Such instructions shall include
precautionary notices associated with the operation of the unit, transit position of the equipment,
and instructions regarding the use of safety features.

52 Reconstruction and modification

Ary person modifying mobile equipment shall fumish documented operating instructions
establishing guidelines for the use, cleaning, and care of the unit or component assoclated with the
reconstruction (where modifications cccur) or modifications. Instructions shall include precautionary
notices associated with the reconstruction or modification.

5.3 Maintenance
The manufacturer shall develop and provide a documented program for maintenance including
periodic and regular inspections of all mobile equipment.

5.4 Procedures for the control of hazardous energy (lockoutitagout)

The manufacturer shall provide documented instructions for a hazardous energy control
{lockoutitagout) procedure which shall isolate and render safe energy sources, including hydraulic,
preumatic, potential, and kinetic, except during maintenance testing. The manufacturer will also
provide information regarding the weight of any component exceeding 4,000 Ibs (1,814 kg), if
additional props or blocking devices are required. The lockout procedure will include, but is not
limited to, the following:

&) Setting the parking brake and chocking the wheels,

b} Shuiting down all power sources, such as the truck engine and auxiliary engines, and
disengaging the power take off system,

¢} Removing the key from the vehicle ignition,

d) Installing a tag on the steering wheel, or other appropriate location, using a non-reusable
fastener, or installing a similar warning device, such as a steering wheeal cover,

e} Placing frame and body supports as spacified in clause 7.2.5,

f) Placing operating equipment at lowest potential energy level or position so as not to be
subject to possible free fall andfor installation of additional blocking devices to prevent this
potential for any raised or elevated equipment such as tailgate(s), bodies, front loader arms,
side lifting device or arm, or boom or grapple of a grapple loader and

g) Relieving stored hydraulic or pneumatic pressure, after blocking devices are installed, if
maintenance is lo be done to the hydraulic or preumatic systam.

5.5 Additional operating instructions

If vehicles are manufactured in two or more stages, each intarmadiate stage manufacturer that
installs secondary drive position(s) shall provide an operator's manual with the vehicle that provides
instructions refated to that manufacturer's installation for vehicle use.
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6 Operational requirements

6.1 Employer responsibilities
The employer shall ba responsible for:

6.1.1 Compliance with regulations
. Ensuring that mobile collection and transportation equipment is operated and maintained in
conformance with applicable local, state, and federal codes and ordinances.  Additionally, all
employers shall comply with Titke 49 Code of Federal Regulations Parts 325-399, the Federal Motor
Carrier Regulations (FMCSR), and will ensure that any modifications to the chassiz are done in
conformity with 48 CFR Part 571, the Federal Molor Vehicle Safety Standards (FMVSS);

6.1.2 Conformity to this standard
Providing properly maintained equipment in compliance with all the requirements of this standard
and its normative referencas;

6.1.3 Training of employeas

6.1.31 General
Assigning only trained employees to work on (which includes driving, operating, loading, cleaning,
servicing, maintalning, or repairing) equipment which is subject to the provisions of this standard;

6.1.3.2 Training criteria

Incorporating training requirements into a safety program, as specified in clause 9 of this standard,
utilizing the information provided by manufacturers and employers according to clause 5 and 6 of
this standard;

6.1.3.3 Right-hand and stand-up driver qualification
Authorizing only employees to drive right hand and stand-up drive vehicles who are determined by
the employer as being qualified in their operation, including specific training in this type of vehicle;

6.1.3.4 Automated side loader operator qualification
Authorizing only employees to operate arm equipped vehicles who are determined by the employer
as being qualified in their operation, including specific training in this type of vehicle;

6.1.3.5 Grapple loader operator qualifications
Authorizing only employess to operate grapple loaders who are determined by the employer as
being qualified in their eperation, including specific training for this type of equipment.

6.1.4 Supervision

6.1.4.1 General
Monitoring the employee’s activities and taking appropriate action to ensure adherence to safe
practices and the employee requirements of this standard;

6.1.42 Access doors and service covers
Ensuring that all access doors and service covers are in place while the vehicle is in use;

6.1.4.3 Safety device removal or disabling
Ensuring that no person removes or disables any safaty device;

22

Cagryvighy frmrmian Matonl Slaviarts redn
Pranigio b HE wrcier Bonmom with AN il U FIREHA, < 1) €I, D1ETIPER
Ki imardedios or reiwoding permied wihool losass frorn HE Mol bor Memale JGMLTE I AT




AMERICAN NATIONAL STANDARD ANSI Z245.1 - 2008

6.1.4.4 Windshleld guard
Ensuring that the windshield guard is not to ba used as a means of access for the top of the cab,
cab guard or body,

6.1.5 Maintenance program
Implementing & program for the maintenance of the equipment, which will incorporate the following
elements:

a) Reguirements for trained, compatent maintenance employees or contractors to perform
inspection and repair work,

b) Providing for the cleaning, inspection and repair of equipment in accordance with the
manufacturer's recommendations and in compliance with this standard, including regular
periodic inspections to assure that the technical requirements of this section () and section
7 of this standard are maintained, and

&) Ensuring that all required safety features, including safety signs, are operational and
functioning, and repairing, prior to placing equipment into service, any reported malfunction
or defect that affects the safe operation of the equipment;

6.1.6 Hazardous enargy control program (lockout/tageut)

Utilizing the manufacturer's recommended procedures for the control of hazardous energy sources
(lockoutitagout) (see clause 5.4) in a program complying with Part 1910.147 of Title 29 of the Code
of Federal Regulations (OSHA), and ensuring that component equipment, bodies, or tilt-frames,
when raised for service or maintenance, have additional supports provided in accordance with the
manufacturers instructions. If not otherwise required by the manufacturer, all body props or
blocking devices shall be able to support at least 4,000 [bs (1,814 kg);

6.1.7 Requirements to be provided by employers
Providing specifically for the following requirements;

6.1.7.1 Woerk lighting

Supplying the appropriate work lighting for opsrations during hours of darkness. Equipment may be
used during hours of darkness when light is available for adequate visibility in the area of operation
including the riding steps, loading hoppers, and overhead obstructions. This provision does not
require the manufacturer to install extra lighting on the equipment;

6.1.7.2 Overhead clearance markings
Affixing overhead clearance markings on the following types of equipment;

8.1.7.2.1 Hoist-type and tilt-frame equipment

On halst-type and tit-frame equipment thai service and camry detachable containers, or compactor-
container combinations, affixing a sign or mark in the cab on the driver's side stating the minimum
overhead clearance required for the vehicle height dimensions when all equipment, including the
container or compactor-container combination, is positioned for normal over-the-road travel;

6.1.7.2.2 Front loaders with carry-can

Affix a sign or mark in the cab within the driver's view stating the minimum overhead clearance
required for the vehicle height dimension with the arms and the carry-can in the transit position and
designating the position that the arms, forks, and container are to be in for such transit position and
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adjusting the visual or audible warning signal so it will actuate when the stated haight is exceaded
as provided in clause 7.2.13.1,

6.1.7.3 Trailer towing
Ensuring that no person uses a collecting vehicle to tow a trailer unless:

a) The collecting vehicle has been certified to FMVSS by a final stage manufaciurer for such
use;

b) The collecting vehicle's riding steps have been removed or blocked to prevent their use;

¢) Only riding steps which are located behind the rearmost axle of the combination may be
used (see clauses 3.57 and 7.2.8); and

d} Motwithstanding the above, no person shall use a rear loader to tow a frailer during
collection activities;

6.1.7.4 Container and cart lifting devices
When container lifting devices are ufilized:

6.1.7.4.1 Container and cart lifting training
Employer shall train employees in the proper use of confainer or cart lifting devices to be
encounterad in the performance of their job;

6.1.7.4.2 Container lifting device load limits

Ensuring that the container-or-cart lifting-device will not be used to lift any weight that-is reasonably
believed to excead the load rating of any of the indlvidual components of the container or cart lifting
device,;

6.1.7.4.3 Compatibility of containers and lifting devices

When mobile waste collection vehicles are used o lift, load, unload, or transport containers,
ensuring that those containers comply with the provisions of ANSI| 2245.30-2008, Waste Containers
- Safely Requirements, and that containers are compatible with and capable of being lifted by the
lifting device to be used.

MNote: Employers should consult ANSI Z245.60-2006 entited Wsste Containers — Compatibilify
Dimensions, regarding container type compatibility dimensions.

6.1.7.4.31 Cart Lifter
Ensure that the cart lifter cycle time has not been modified below the minimum indicated on the
marking;

6.1.7.5 Securement of roll-off and hook-lift containers
) Where tit-frame (rollofffhook-lift) containers are transported, and there is not compatibility between
- the securement points on the container and those on the transport vehicle, as specified In clause
T7.3.4.3, providing manual securement devices in place of the missing or non-compatible
sacurament device as follows:

a) Inaddition to securing the front end of a detachable roll-on/roll-off container with the usual
components (stops and steel cable), the rear end of the container must be secured with at
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least one of the following mechanisms:

1) one tiedown that secures the side rails of the vehicle chassis and the container chassis
at the same time, ar

2) two tiedowns installed lengthwise, each securing one side of the container to one of the
vehicle's side rails, or

3) two hooks, or an equivalent mechanism, securing both sides of the container chassis o
the vehicle chassis at least as effectively as the tiedowns in the two previous items.

b) The mechanisms used to secure the rear end of a detachable roll-on/roll off container must
be installed no more than 6.5 ft (2m) from the rear of the container;

) If devices other than rear hold downs are missing or incompatible, manual securement
similar to the above must be provided; and

d) Each mechanism must have a rated strength (WLL) of at least 5,000 Ibs (22.25 kN) and be
kept taut by adequate devices;

6.1.7.6 Trailer warning signal
Ensuring that when tractorftrailer or tractor/semi-trailer combinations are used, the extemnal audible
warning signal specified in 7.2.13.2 is installed either on the power unit (tractor) or trailer,

6.1.7.7 Personal protective equipment {PPE]}
Requiring persanal protective equipment (PPE) as appropriate to the tasks assigned to employees
or as mandated by regulations.

6.1.7.8 High Visibility Apparel
Reqguiring high visibllity apparel as appropriate o the tasks assigned and conditions that amployees
will experience as prescribed in ANSI/ISEA 107 2004, High Visibility Apparel, Appendix B and C.

6.2 Employee responsibilities
Employees who drive, operate, load, clean, service, maintain, or repair mobile collection and
transportation equipment which is subject to the provisions of this standard shall be responsible for:

\ 6.2.1 Recelpt of training
Performing work, a5 authorized by the employer, in and around mobile collection and transportation
equipment which is subjact to the provisions of this standard only after being properly instructed
and trained in safe work practices relative to the work assigned;

6.2.2 Compliance with regulations
Complying with state, federal, and local occupational safety and transportation safety regulations;

6.2.3 General work practices

6.2.3.1 General equipment operation
Ermployer shall be familiar with the manufacturer's operator's manual and operate all equipment in
accordance with the manufacturer's instructions;
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6.2.3.2 Driving and riding positions
When driving ar riding in the vehicle:

a) Following the employer's instructions regarding driving and riding positions;

b} Riding only in the cab, except where riding steps are provided, and not anywhers else on
5 the vehicle;

c) Keeping all cab doors closed and latched during transit;

d) Remaining in driving or riding position(s) during collection activities until the vehicle has
come to a complete stop and the brakes are set;

8) Wearing seat belts at all times when the vehicle is in transit, except as necessary during
collection (see clause 3.9);

f) When a vehicle is being operated in reverse, ensuring that the area behind the vehicle is
clear;

g} Mot crossing or standing behind a vehicle operating, or about to operate, in reverse;

h} Making sure the locations of all co-workers are known before operating the vehicle in
reverse;

i) During transit, placing and keeping the side arm or lifting device in the transit position, and
j) Be aware of the maximum overall height of the equipment as posted in the cab.

6.2.3.3 Personal protective equipment
Using personal protective equipment and high visibility appare! as required by the employer;

6.2.3.4 Work near other mobile equipment
Maintaining appropriate separation from mobile eguipment which may be operating near the
employea's work area;

6.2.3.5 Special work areas
Entering posted special work areas only if trained and authorized by the employer to do so and
observing all safety related requiraments and instructions posted for that ares;

6.2.3.6 Energy control procedures
Adhering to the employer's procedure for the control of hazardous energy sources (lockouttagout)
when repairing or servicing mobile equipment;

6.2.4 Safety features

6.241 General
Using all applicable safety devices and protective equipment related to operation, maintenance, and
use of the eguipment;
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6.2.4.2 Reporting defects
Reporting to the employer any safety related deficiency or defect in the equipment including
damaged or illegible signage (safety signsiwaming labels);

6.2.4.3 Access doors and service covers
Ensuring that all access doors and service opening covers are closed and secured before

operations bagin;

6.2.4.4 Disabling of safety equipment
Ensuring that no one dizables or bypasses safety equipment or other protective devices and that
mobile equipment is not operated unless these devices are fully functional;

6.2.45 Windshield guard:
At no time shall the windshield guard be used as a means of access 1o the top of the cab, cab
guard or top of body.

6.2.5 Equipment operating practices

6.2.5.1 Overhead clearance
Ensuring that there is adequate overhead clearance for collection operations and equipment
positioned for transit, as posted in the vehicks;

6.2.5.1.1 Front Loader Transit Position
While in transit {3.72), the front loader arms shall be in one of the following positions as designated
by the manufacturer:

a) Position the fork pivot shaft just above the top of the windshield; or
b) The arms in a full up position, with the forks fully folded toward the hopper

Ensure that the overhead clearance requirements have not been excesded (as indicated by the
visual or audible over height waming signal {clause 7.2.13.1 ) before moving the vehicle, At no time
while in transit should the fork, arms or pivot tube be higher than 13° 6" above the road, except
where permitted by local or state authority.

6.2.5.1.2 Automated Side Loader Operation

Knowing the overhead clearance that is possible with the normal oparation of the lifting device, arm
and the container for the normal loading path, Ensuring that overhead obstructions, and persons,
are free and clear of the normal path.

6.2.5.2 Tailgates
On vehicles so equipped, ensuring that all persons are clear of the tallgate before the tailgate is
opened or shut and the operator shall wam all persons not to cross under an open tailgate;

6.2.5.3 Packing and material handling controls

On vehicles so equipped, ensuring that all persons are clear of the hopper or lifting mechanism
before actuating any packing cycle or material handling controls. Operator shall remain at the
controls during the packing cycle, ready to stop the packing cycle or material handling operation, if
necessary during the portion of the packing cycle, where there is a potential point of operation
hazard;
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6.2.54 Riding steps
When operating or working on any vehicle equipped with riding steps:

a) Ensuring that no persons ride on steps when the vehicle Is exceeding 10 mph (17 kph), nor
when the distance traveled exceeds 0.2 mi (0.3 km);

b} Ensuring that no persons ride on the steps when operating in reverss;

¢} Ensuring that no person(s) ride on the loading sill, the loading platform, or in the hopper of a
compactor equipped vehicle;

d) Ensuring that no person mounts or dismounts riding steps unless the vehicle is completely
stopped;

&) Ensuring that no person atlempts 1o collect refuse while riding on the step; and
f} Ride facing the side of the vehicle with both hands on the handhalds;

6.2.5.5 WVehicles equipped with stand-up or secondary drive positions
When operating vehicles so equipped from the stand-up or secondary position:

6.2.5.5.1 Speed limitations
Limiting speed in the stand-up position to a maximum of 20 mph (32 kph);

6.2.5.5.2 Mirror adjustments
When-changing-driving-positions; adjusting mirors-so-as to provide-adequsate-visibility from the naw
position;

6.2.553 Secondary drive position restraining devices
When in transit, while driving at the secondary position, using the restraining devices specified in
clause 8.3.6;

6.2.5.6 Work brakes

On vehicles so equipped, using the work brake feature only to maintain the vehicle at rest after
bringing it to a complete stop with the service brake, and not as a primary means of stopping the
vehicle:

6.2.5.7 Container lifting devices
On vehicles equipped with devices to lift, load, unload, or transport containers:

6.2.5.7.1 Adequate clearance

Ensuring that persons are away from container lifing devices, containers, and areas of operation
during all phases of the operation and ensuring that there is adequate clearance for the operation
before activating any container lifting device;

6.2.5.7.2 Container compatibility

Ensuring that the containers are compatible with the lifting devices used, that containers are
properly secured to the lifting devices, and that the contents of overfilled containers be adjusted so
as not to interfere with the performance of the lifling devices;
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6.2.5.7.3 Hoist and tilt-frame container handling
Where hoist type or tilt-frame (roll-offfhook lift) containers are transported:

a) Remaining in the cab if the vehicle is in motion during loading or unloading; and

b) For roll-off and hook-ift only, utiizing securement davices provided by the employer
pursuant to clause 6.1.7.5;

6.2.5.7.4 Rear loader container handling
When operating rear loader equipment with trunnion bar container liting devices (see Fig. 7

a) Ensuring that latches that secure the container to the lifting device are engaged before
container is completely off the ground; and

b} Ensuring that when the volume of material within a container exceeds the volume capacity
of the loading hopper, partially empty the container Into the hopper, then lower the container
to contact the ground, so as to prevant the action of the packer panel on the material from
interfering with the container and the latch-up mechanism, until the packing cycle is
completed, at which time the container may then be ralsed to empty the remaining contents.

6.2.5.7.5 Two wheeled cart handling

a) Use the [ifter in accordance with the manufaciurer's instructions ensuring the use of all
safety features provided on lifting system and

b) Use only cart types designated by the lift manufacturer as being compafible with the cart
lifter and

¢) Not place themselves beneath a ralsed cart or lifter; and

d) Not modify a lifter so as to reduce the cycle time below that indicated on the marking;

6.2.5.8 Grapple truck operations
On vehicle mounted knuckle boom grapple loaders:

6.2.5.8.1 Electrical lines
When a grapple truck Is operating near exposed electrical lines, the grapple loader shall always
maintain at least ten (10) feet between any part of the loader and any exposed electrical line.

6.2.5.8.2 Operating near people
Ensuring that persons are a safe distance and free and clear of lifting and loading path.

6.2.5.8.3 Stability

a) The operator shall never operate grapple loaders in a manner that exceeds safe working
loads. Operator shall refer to the load chart, provided by the manufacturer for guidance.

b) Strict adherence to manufacturers recommended procedures for dumping to allow for
raizing dump body and pulling the truck forward, allowing for removal of its bulky load. See

figure 12,
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c) Grapple loaders mounted on frucks shall use outriggers or other equally effective means to
malntain stability during loading operations. Caution must be taken to not set the outriggers
down on any person or property that may be damaged. Outriggers shall be used in
accordance with the manufacturers instructions.

7 Mobile equipment safeguards and features

7.1 Compliance with federal motor vehicle safety standards

All vehicles shall be designed, constructed, reconstructed, or modified in compliance with 49 CFR
Part 567, Certification; Part 568, Vehicles Manufactured In Two ar More Stages; and Part 571,
Federal Motor Vehicle Safety Standards.

7.2 General equipment safeguards and features

7.21 Access doors

All access doors shall be provided with either interlocks that deactivate all unguarded maving
machinery when the doors are opened or access doors that can either be removed or opened by
the use of hand tools or that are equipped with a lockable latching device. Where the operation
being guarded is a continuing function, interlocks shall always be provided, unless point of
operation protection is provided similar to that appearing in clauss 7.2.7, 7.3.3.1.2, or equivalent.

7.2.2 Support points

Components that must be raised for service or maintenance shall be provided with attachment
points, or have attachment points identified, for additional support. Instructions shall be provided to
explain their proper use.

7.2.3 Automatic neutral interlock

A neutral position interlock shall be required on all vehicles equipped with an automatic
transmission, if the throttle is advanced by means of an external control located outside the cab of
the vehicle.

7.2.4 Controls

7.2.41 Controls shall be conspicuously labeled as to their function.

7.2.4.2 Sustained-manual-pressune controls shall be used for raisinglowering the bady or tallgate
or moving, hoisting, loading, container and cart [ifting mechanisms, hopper covers, the ejactor
panel, front loader arms or automatead lifts,

7.24.3 Electrically controlled components operated by push buttons ghall have start buttons
recessad or located so as lo prevent unintentional activation. Stop buttonz shall be red,
distinguishable from all ather controls by size and color, and not be recessed.

T7.24.4 Controls for ralsing the tailgate, raising the body, or unloading the wastas or recyclable
materials shall be located away from the discharge area.

T7.245 Ameans of stopping the packing cycle at any point and a means of reversing the packing
mechanism away from any pinch point shall be provided.
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7.25 Frame, body, props, and supports

Equipment with elevating or dumping bodies or tilt frames shall be provided with a positive means of
support, permanently attached and capable of being locked in position, to prevent accidental

lowering of an empty body or tift frame while maintenance or inspection work is being performed. A
sign shall be located near the prop or support providing instructions for its use.

7.2.6 Lifting devices
7.2.6.1 Safety factor for cables and chains
Cables and chains which are used on container lifting or loading devices shall have a 2:1 ratio of
bresking strength to maximum rated load, i, or pull capacity of the lifing or loading device.
7.2.6.2 Container lifting devices and arms
Lifting devices and arms shall be designed in such a way that the vehicle operator may enter and
leave the cab at any lime. The operator shall have a constant and complete view of the area of
operafion. This view shall be direct, through mirrors or through a camera system.
7.2.6.3 Markings for container lifing devices (see 7.2.6.6 for cart lifters markings)
For equipment designed to accommadate one or more types of containers which conform to the
compatibility dimensions of ANSI Z245.60-2006, Waste Containers — Compatibility Dimensions,
additional permanent markings shall be provided for container lifting devices which are adjacent to
the operating controls, which indicate:

=COMPATIBLE WITH ANSI Z245.60, TYPE(S) ___ CONTAINERS.”
7.26.4 Two-wheeled cart lifters (not to include automated side loader)
7.2.64.1 General requiraments

7.2.6.411 |Installation of cart Ffiers shall not compromise the point of operation protections as
specified in clause 7.2.7, specifically the 6" distance in 7.2.7(c), when the lifter is in the down
position.

7.2.64.1.2 The lowest edge of the lifter shall be na less than 5 in. (127 mm) above the ground
when the lifter is in its lowest position.

7.2.64.2 Cycle time

7.2.64.21 The lifter manufacturer shall specify a minimum cycle time for each lifier.
7.2.64.2.2 The lifter cycle time shall be capable of being adjusted only by the use of a tool.
7.26.4.3 Controls

7.2.6.43.1 Lifters shall be operated by a sustained-manual-pressure control.

7.2.8432_ The contrnl shall_he canable of reversing the direction_of motion of the lifter at any
paint in the cycle.

7.2.6.4.3.3 Operaling controls shall be located such that the employee operating the fifteris in a
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7.2.8 Riding staps
If provided, riding steps (see figure 13) shall:

a) Have a self-cleaning slip-resistant surface;

b) Be capable of supporting a vertical static load of 500 Ib (227 kg) at the point furthest from its
attachment point;

c) Be mounted not more than 24 in (61 cm) above the road surface;

d) Have handhold(s), placed so that a rider who is positioned on the step, facing the side of the
body, shall be able to attain four point contact with the vehicle, using both hands and both
feet at approximately shoulder width;

Each handhold shall be capable of withstanding a horizontal static load of at least 500 Ib
(227 kg),

Mote: For guidance in selecting the dimenslons of the handhold envelope, see, SAE J833,
Human Physical Dimensions.

@) Have a depth of at least 8 in (20.3 cm) and provide a minimum of 220 in®( 1,290 cm® ) of
surface area; and

f) Shall be located behind the rearmost axle of the vehicle, but shall not extend beyond the
rearmost structural portion of the vehicle.

7.29 Loading platforms
If provided, loading platforms shall:

a) Have a self-cleaning slipresistant surface;

b) Be capable of supporting a static load of 500 Ib (227 kg) at the point furthest from their
attachment points; and

¢) Be mountad not more than 24 in (61 cm) above the road surface,

7.2.10 Safety signs
The clauses that follow are general requirements for safety signs. See additional requirements for
safety signs in specific equipment clausas of this standard.

7.2.10.1 All safety signs shall be color coded in accordance with AMS| Z535.1-2006. In addition,
the ANSI 7535 series should be conzulted for examples of alternate wording for these signs.

7.2.10.2 On all vehicles equipped with bodies, waming signs shall be located next to all designated
- body entrance locations on the cutside, with wording such as:

"WARNING — STOP ENGINE AND REMOVE IGNITION KEY.
LOCKOUTITAGOUT REQUIRED BEFORE ENTERING.”
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position where he or she can observe the lifter in operation. The control is to be lecated such that
the operator cannot activate the controls while standing under a reised cart

7.2.6.4.3.4 |f there are two or more lifters installed on a truck, the controls shall not be located
between them.

7.2.6.5 Securing the cart
T7.2.6.5.1 The lifter shall secure the cart to the lifter during the operation.

7.2.6.6 Cart lifter markings
Cart lifters shall be permanently identified with the following:

a) Manufacturers name or frademark;

b} Model identification, if any;

£) Year and month of manufacture, or a code traceable to the date of manufacture;

d) Manufacturers maximum permissible pressure rating (visible to a user of the lifter);
@) The minimum cycle ime at which the lifter is to be operated;

fi The types of containers the lifter is compatible with as defined in ANSI Z245.60-2008,
Waste Containers —Compatibility Dimensions, by stating such as,

“COMPATIBLE WITH ANSI Z245.80, TYPE(S) ___ CONTAINERS."

7.2.7 Point-of-operation protection
On compacting equipment, the employees shall be protected from any pinch point at the point of
operation during the packing cycle by one of the following means:

a) Sustained-manual-pressure controls from the initiation of the packing cycle until the packer
panel clears any pinch points, the loading sill, or both;

b) A movable guard that is interlocked with the packing cycle so that it is in place before the
packer panel is within & in (152 cm) of any pinch point. The movable barrer shall be
designed so that it shall not be hazardous in itself;

c) A control that provides an interrupted cycle. Actuation of the control shall cause the packer
panel to stop not less than & In (15.2 em), or more than 16 in. (40.6 cm) from any pinch
point, The control shall require reactivation to complete the packing cycle by a subsequent
mation by the oparator;

d) A hopper that raises any pinch point during the packing cycle by at least 5 #t (1.5 m) above
the working surface; or

&) Any other means, at least as effective as stated in 7.2.7 (a) through 7.2.7 (d).
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7.2.10.3 On all vehicles with access doors, a caution sign shall be located next to all body entrance
locations near the unhinged side of the access doors (not on the doors), with wording such as:

“WARNING — KEEP ACCESS DOOR CLOSED WHEN IN OPERATION; STOP ENGINE AND
REMOVE IGNITION KEY. LOCKOUTITAGOUT REQUIRED BEFORE ENTERING."

TOP VIEW
. Min. surface area of each riding step:
Hopper Riding 7 1,290 square cm (220 square i)
opening step -
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Figure 13 — Mobile compactor rear-riding step configuration
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7.2.10.4 Vehicles with tailgates
7.2.10.4.1 On all vehicles equipped with top hinged tailgates, a sign shall be located on the sides of
the bady at the rear, with wording such as:
“DANGER - STAND CLEAR WHEN TAILGATE IS IN MOTION AND DURING UNLOADING
CYCLE. DO NOT STAND UNDER OR CROSS UNDER RAISED TAILGATE UNLESS PROPS .

ARE IN PLACE AND LOCKOUT/TAGOUT PROCEDURES ARE IN EFFECT."
7.3.10.4.2 On all vehicles eguipped with side hinged tallgates, a sign shall be located to be visible

when the tailgates are open and closed, with wording such as:
“DANGER - STAND CLEAR WHEN TAILGATE IS IN MOTION
AND DURING UNLOADING CYCLE."

7.2.10.5 Vehicles with stand up drive and/or speed limiting devices
7.2.10.5.1 On vehicles equipped with stand-up driving positions, a sign shall be located soas tobe

yisible to the operator, with wording such as:
“WARNING = DO NOT OPERATE VEHICLE IN EXCESS OF
20 mph (32 kph) FROM STAND-UP POSITION."

7.2.10,5.2 On vehicles equipped with speed limiting devices, a sign shall be located so as to be
visible by the operator, with wording such as:

“WARNING - ROAD SPEED IS LIMITED. DO NOT ATTEMPT TO OVERRIDE."”
7.2.10.6 On vehicles equipped with riding steps, waming signs shall be affixed to the sides of the

vehicle above the riding steps and at the driver's station, with wording such as!

“WARNING — DO NOT USE RIDING STEPS WHEN THE VEHICLE IS EXCEEDING 10 mph (16
kph), OPERATING IN REVERSE, OR WHEN DISTANCE TRAVELED EXCEEDS 0.2 mi (0.3 km).
DO NOT MOUNT OR DISMOUNT STEP WHEN VEHICLE IS IN MOTION. RIDE FACING THE

SIDE OF THE VEHICLE WiTH BOTH HANDS ON HANDHOLDS."
7.2.10.7 On vehicles designed 1o be used with a crew or helpers, warning signs shall be affixed to
both sides of the vehicle, near the rear, such as:
“WARNING — DO NOT CROSS OR STAND BEHIND VEHICLE WHILE IT IS BACKING."
7.2.10.8 On vehicles equipped with loading platforms, warning signs shall be affixed to side
such as:
“WARNING - DO NOT USE OR RIDE ON PLATFORM WHEN VEHICLE IS MOVING.”

Service openings that expose pinch points shall be protected by a cover, removable by hand tools,

7.2.11 Service openings
if such openings are subject to inadvertent entrance.
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7.2.12 Tailgate latching and locking devices

7.2.12.1 The tailgate locking mechanism used to secure the tailgate to the vehicle or container
body shall be capable of withstanding the maximum design forces for this area, The tailgate locking
machanism shall be designed to prevent sudden opening as it is unlatched.

7.2,12.2 Onvehicles and containers equipped with side-hinged tailgate(s), posiltive latehing devices
shall be provided to hold the tailgate(s) open when material is being unloaded.

" 7.212.3 Hydraulically actuated top hinged tailgates shall be provided with a positive means of
support, permanently attached and capable of being locked in position, to prevent accidantal
lowering of the tailgate to an opening of less than 24 in (610 mm) while cleanout or servicing Is
being performed. A sign shall be located near the prop or support providing instructions for its use.

7.2.13 Warning signals

7.2.13.1 Avisual or audible warning signal, or both, shall be provided in the cab to indicale when

lifting device, arm, top door covers, body, tilt frame, or tailgate are extended above the minimum

overhead clearance requirements, or dimensions of the vehicle which would create a hazardous

driving condition during transit. Visual devices, when used, shall be located within the drivers scan,
Audible warnings, when used, shall be distinct.

7.2.13.2 An external audible waming signal device (back-up alarm) shall be provided on all motor
vehicles. Motor vehicles, excapt trallers, must utilize electrically operated backup alarms which can
include self-adjusting alarms with a minimum output of 87 dB. Electrically operated back up alarms
shall conform to SAE J994, Alsrm — Bachup — Eleciric Laboratory Testing. Trailers may use
either electrically oparated or mechanical back up alarms.

Alarms shall actuate:
a) When the vehicle is operated in reverse, or
b} When top-hinged hydraulically-raized tallgates are open,

" 7.2.14 Firefighting hose connection
If installed, a firefighting hose device shall be a 2.5 in (63.5 mm) outlet or discharge loeated in the
top of the body near the center. The piping or waterway shall extend down from the top via the right
side to the: bottom of the body. The waterway shall end with a 2.5 in (63.56 mm) female with swivel
connections, and a 2.5 in (63.5 mm) male bult plug with a chain attached from the butt plug to the
chassis. All 2.5 in (63.5 mm) threads shall be National Standard Threads (NST). A sign shall be
placed on the body above the connection, with wording such as:

“FIRE DEPARTMENT CONNECTION."

) 7.2.15 Tall lamps and stop lamps
Redundant (auxiliary) high-mounted tail lamps conforming to SAE lens type “T" and stop lamps
conforming to SAE lens type “5" shall be installed on all single unit trucks with a GVWR over 10,000
B lbs (4,536 kg), except tit-frame and hoist-type equipment. Lamps shall be in addition fo those
required by 49 CFR Part 571.108 and shall be mounted as high as practicable on the rear of the
vehicle.
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7.2.16 Intermediate turn signals

Intermediate tum signal lamps shall be installed on all straight trucks that exceed 30 fi (9.1 m) in
overall length, excapt tit-frame and hoist type equipment, or other vehicles where impractical.
The lamps shall be mounted one on each side of the vehicle, approximately in the middle, from front
to rear. They shall be amber in color and shall operate whenever the turn signal is activated.

7.2.17 Overhead clearance

The final-stage manufacturer shall affix a ign or mark near the cab on the driver's side of the
mobile equipment, except on haist-type tilt-frama equipment, and front loader equipment used with
cafry- cang, stating the minimum overhead clearance required for the height of the vehicle when all
equipment is positioned for transit. (See 6.2.5.1.1 employer responsibilities for front loader
equipment, §.1,7.2.1 for hoist-type and tilt-frame equipment and 6.1.7.2.2 for front-loader equipment
used with carry-cans.)

7.3 Specific mobile equipment safeguards and features
7.3.1 Front-loading equipment

7.3.11 Windshield guard
A protective guard shall be provided if it is possible for the containers to come info contact with the
cab or windshield while being elevated.

7.3.1.11 Windshield guard design

The windshield guard shall be designed so as not to be used as access to the top of the cab, cab
guard or the top of the body. Conformity with this clause is the responsibility of the person(s) who
design, manufacture, or install this equipment.

7.3.1.2 Cab guard

A cab guard shall be installed to protect the cab and area forward of the body. The cab guard shall
be designed in a manner that reduces the potential for refuse or debris from getting trapped atop
tha vehicle and facilitates the ease in clearing such debris by use of a reaching pole or other
means.

7.3.1.4 Front Loader Safety Signs

7.3.1.41 A sign shall be located on the front of the vehicle, at the base of the windshield guard,
with wording such as:

“WARNING - DO NOT USE WINDSHIELD GUARD TO ACCES3
TOP OF CAB GUARD OR VEHICLE."

7.3.1.4.2 A sign shall be located in the cab designating and instructing proper front loader arm
transit position. (Ses options outlined in 6.2.5.1.1 (a) or (b))

7.3.2 Rear-loading equipment

7.3.21 Access doors
Access doors, except those that are interlocked to the ejector panel, shall be located next to, and in
view of, the ejector panel operator,
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7.3.22 Controls

Packing cycle controls shall be located so that the operator has a clear view of the point of
oparation. In order to minimize exposure to nomal traffic, the packing cycle operating conirols shall
be located on the side of the vehicle opposite the normal traffic side of the vehicle. When two sets
of packing cycle controls are needed, thay shall be lacated only on the same side of the tailgate.

7.3.2.3 Lights

All rear facing lights shall be placed so that they are visible from behind the truck when employees

are standing on the riding step. Container lifting or unloading devices shall be installed so as not to
- obscure rear facing lights.

7.3.2.4 Rear loader safety signs
A sign shall be located on the rear of the packer panel, with wording such as:

“DANGER - STAND CLEAR WHEN PACKER PANEL IS IN MOTION.”

7.3.2.5 Rear loader container lifting devices

Lifling devices installed on rear loader equipment, other than two wheeled cart lifters (see 7.2.6.4),
used to lift containers with a capacity of 1 yd® to 10 yd® (0.76 m® to 7.6 m°), shall meet the
requirements in clause 7.3.2.51 or 7.3.2.5.2

7.3.2.5.1 Lifting equipmant (see Fig. 7) designed to accommeodate Type ‘T {frunnion bar type)
containers, described in ANS| 2245.60-2006, shall meet the following requirements:

a) A device or devices shall be provided which secures the container trunnion bar in the
container dumping mechanism;

b) Container lifting hooks shall be equipped with a safety latch, such as containing a spring
loaded bar, which prevents disengagement of the hook from the container;

¢) The container latch-up system shall be designed so as to restrict the lateral movement of
the trunnion bar;

d) Controls shall be of the sustained-manual-pressure type and located such that an employee
cannot activate the controls while standing under a raised container; and

e) That a safety sign be located near the operating controls with wording such as:
“COMPATIBLE WITH ANSI Z2245.60, TYPE T CONTAINERS.”

only if the liting system is designed to accommodate containers manufactured in
accordance with ANS| Z245,60-2006.

. 7.3.2.5.2 Lifting devices designed to accommodate containers other than those described in ANSI
- 2245 60 Typa “T" containers shall mest the requirements of clauses 7.3.2.5.1 (b) and (d) and shall
provide an alternate means of securing the container in the |ifting device,
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7.3.3 Side-loading equipment (Manual, Automated and Mechanized Side Loaders)

7.3.3.1 Manual Side Loaders
7.3.3.1.1 Packing cycle controls shall be located so that the operator has a view of the point of

operation.
7.3.3.1.2 A side-loader (figure 8), having a loading height of not less than 42 in (107 cm),
measured vertically from the ground to the loading sill, shall be considered as meeting the

requirements of clause 7.2.7 (Point of operation protection).
7.3.3.1.3 Asign shall be located on the sides of body near the loading hopper, with wording such

a5
“DANGER - STAND CLEAR WHEN PACKER PANEL IS IN MOTION.”

7.3.3.2 Automated Side Loaders
Control levers or joysticks for automated side loaders shall be sustained manual pressure.

7.3.3.2.1 Controls
If the lifting device or arm can be controlled from outside the cab, controls shall be located away

7.3.3.2.2 OQutside controls
from the lifting device and arm's area of operation.
7.3.3.2.3 Automated side loaders

On arm equipped vehicles, a sign shall be located near or on the arm or both, with wording such

as:
“DANGER - STAND CLEAR OF THE LIFTING DEVICE WHEN IN MOTION.”
7.3.3.3 Mechanized container collecting vehicles
7.3.3.3.1 Controls for loading wastes or recyclable materials into the vehicle shall be located so
that the operator has a view of the lifing mechanism and the container to be lifted.
7.3.3.3.2 A sign shall be located adjacent to the lifting mechanism, with wording such as.
“DANGER - STAND CLEAR WHILE LIFTING DEVICE IS IN MOTION.”

- 7.3.4 Tilt-frame and roll-offlhook lift equipment
Tilt-frame, roll-ofifhook lift vehicles shall have accommodations for hold down device(s)

7.3.4.1 Hold down devices
independent of the container lifing device to allow for securing the container to the transport vehicle

which:
a) Limits movement of the container fore and aft:
b) Limits movement of the contalner from side to side; and
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c} Limits movement of the container up and down at both the front and rear of the container.

7.3.4.2 Hold down device performance

Container hold down devices must be capable of withstanding static forces, without suffering
permanent damage, that would result i the vehicls were subjected to the following forces
(separately), with a container at the maximum weight rating for the hoist, as specified by the
manufacturer:

a) 0.8 g deceleration in a forward direction;

b) 0.5 g deceleration in a rearward direction;

c) 0.5 g acceleration in a lateral direction: and

d)} 0.2 g acceleration, relative to the load in a vertical direction,
where g = the force of gravity.

The manufacturer shall affix a safety sign near the operating controls for the tit frame stating the
maximum weight rating for containers to be transported such as:

“MAXIMUM CONTAINER WEIGHT LES | KG)."
or shall include this statement In the information supplied pursuant to clause 5 of this standard,

7.3.43 Integral securement system (tilt-frame and roll-off equipment)

An integral securement system on the container and transport vehicle shall be provided for the
container type(s) which the transporter is intended to cammy, which will provide adequate securement
for the container in and of itself, provided that all of the following conditions are met:

a) All securement devices on the container mate with the receiving devicas on the lifting device
frame =0 as to pravent more than 2-3/4 in (7 cm) movement of the container relative to the
hoist frame in any direction, when subjected to the accelerations specified in clause 7.3.4.2,
Securement devices on the contalner must meet the performance criteria at the container
manufacturer's maximum weight rating. Securement devices on the transport vehicle must
meet the performance criteria at the body manufaciurer's maximum weight rating for the
lifting system;

b) The mating of the securement devices at the frant of the container to the hoist frame must
pravent movement up, as well as forward, when the container is pulled into the transit
position by the lifting device. The hook or other faature of the fting system which attaches
the lifting device to the container must be designed so as to:

1} prevent its becoming accidentally disengaged during transport and,

2} prevent rearward movement of the container, otherwise, an additional davice must be
provided which shall be engaged when the lifting device frame is in position for over the
road transit, so as to prevent rearward movement of the container;

¢} The mating of the long rails of the hoist frame and container within one another provide
adequate side to side restraint of movement of the comtainer, and
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d) Mating rear hold down devices must be provided on both the transport vehicle and
container, within 10 ft (3 m) of the rear of the container, there being at least one set of
mating devices if located at the center of the container or at least two sels of mating devices
if located on the side rails.

Note: If the rear hold down devices on the container and transport vehicle are not
compatible, manually installed securement must be used as required in 6.1.7.4.3.

7.3.4.4 Operating controls outside the cab shall be located in an accessible position to ensure that
the container can be loaded onto the vehicle without striking the operator in case of accidental

dropping.

7.3.4.5 Unloading, pull-on, and lift-arm controls shall be sustained-manual-pressure controls and
located in such a position that the operator has a clear view of the front of the container at all times.

7.3.5 Recycling vehicles
7.3.51 On multi-compariment units equipped with moveable partitions, the release mechanism

shall be capable of withstanding the forces created by the maximum loading of the compartment
.and shall be designed so as to protect the operator from the sudden movement of the partition.

7.3.5.2 On units equipped with overhead loading mechanisms, signs shall be located near the
‘operating controls with wording such as:

“WARNING - CHECK OVERHEAD CLEARANCE BEFORE OPERATING LOADER.”
and
“DAMNGER - STAND CLEAR OF LOADER WHEN IN OPERATION."

7.3.6 Transfer trailers
A sign shall be located on the body near the tailgate release mechanism with wording such as:

“DANGER - STAND CLEAR WHEN OPENING TAILGATE."
7.37 Grapple trucks

7.3.7.1 Grapple trucks with walk through controls
Operator's platform and access steps shall be made of self cleaning, slip resistant material. Grab
handles shall be provided to assist safe access and egress to and from the operator's platform.

7.3.7.2 Grapple truck stability

a) To prevent overturning, grapple trucks shall be equipped with outrigger stabilizers or other
means as affective.

b) Grapple loaders shall have a legible load chart, permanently attached and accessible to the
operator, which indicates safe working loads that the operator shall never exceed.

c} A sign shall be located near the operating controls providing instructions for the use of
oulriggers during unloading
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74  Vehicle conspicuity

7T.41 Each solid wasles straight truck with a3 GVWR of over 10,000 Ibs (4,536 kg) shall be
equipped with retroreflective sheeting. Retroreflective sheeting shall consist of a smoaoth, flat,
transparent exterior film with embedded or suspended retroreflective elements which form an
optical system.

T7.4.1.1 The sheeting shall meet the requirements of ASTM D 4056-90, Standard Specification for
Refroreflective Sheeting for Traffic Control, for Type V sheeting, and shall meet the minimum
photometric requirements contained in the ULS. Code of Federal Regulations, 48 CFR Part 571.108.

7.41.2 Retroreflective sheeting shall be applied in a pattern of alternating red and white color
segments to the side and rear of each truck, and to the underride bar, and in white to the upper rear
comers of each truck, in the locations specified balow for sach type of vehicle. Top white sheeting
shall be applied as close o vertical as practical, and as close to horizontal as practical. Bottom
alternating red and white sheeting, where practical, shall be recessed for durability.

7.4.1.3 Except for a segment that is timmed o clear obstructions, or lengthened to provide red
sheeting near red lamps, each white or red segment shall have a length of 12 In £ 6 in (305 mm +
152 mm).

7.4.1.4 If necessary to clear bolt and rivet heads, or other similar obstructions, grade DOT-C2
retroreflective sheeting may be separated into two 1 in (25 mm) wide strips of the same length and
color separated by a space of not more than 1 in (25 mm), and used in place of the sheeting that
wiould otherwise be applied.

7.4.1.5 Broken strips of sheating must total not less than 50 percent of the total length of a truck
body, and the spaces between strips of sheeting shall be distributed as evenly as practical, Itis
praferred that the spaces between sfirips not be greater than 4 ft (1,219 mm), if practical.

7416 MNeitherwhite nor red shesting shall represent more than two thirds of the aggregate of any
continuous strip marking the width of the truck or any continuous or broken strip marking its length.

7.4.1.7 Refroreflective sheeting shall have a minimum width of 2 in (50 mm) (Grade DOT-C2), 3 in

{78 mm) minimum (Grade DOT-C3), or 4 in (102 mm), minimum (Grade DOT-C4), except on rear
underride bars where the minimum width shall ba 1.5 in (38 mm) {Grade DOT-C2).

7.4.2 Location

7.4.2.1 Retroreflective sheeting shall be applied to the side and rear of each lruck, as specified in
Clauses 7.4 310 7.4.8, but need not be applied to discontinuous surfaces such as outside ribs and
extarnal protruding beams, or to equipment such as door hinges and lamp bodies.

7422 The edge of white or red sheeting shall not be located closer than 3 In (76 mm) o the
, edge of the luminous lens area of any required lamp.
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7.4.3 Front-loader vehicle

7.4.3.1 Rear of the vehicle:

7.43.1.1 Retroreflective sheating shall be applied as horizontal as practicable in allernating colors
across the full width of the truck as close to the extreme edges as practicable, and as close as

practicable to, but not lass than 15 in (375 mm) and not more than 60 in (1,525 mm) above the road
surface at the strip centering (figure 14).

7.43.1.2 Two sets of white slrips (minimum 2 strips per set) of sheeting shall be applied, one set
on each side, horizontally and vertically as practicable to the upper right and upper left contours of
the body, as viewed from the rear, as close to the top of the truck, with each set as far apart as

practicable (figure 14).

7.4.3.1.3 A strip of sheeting in alternating red and white colors shall be applied across the full
width of the horizontal member of the rear undemide protection device (figure 14).

7.4.3.2 Sides of the vehicle:

7.4.3.21 A horizontal strip of sheeting in altermating colors shall be applied, originating and
terminating as close to the front and rear ends of the truck body as practicable, and along the
bottom of the body: but nat more than 60 in (1,525 mm) above the road surface. The strip need not
be continuous a3 long as not less than half of the length of the truck is covered and the spaces are
distributed as evenly as practicable (figura 14).

7.4.3.2.2 A sfrip of sheeting In alternating colors shall be applied centered on the side of each
frant Iifting arm.
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T.4.4 Side-loader vehicle

7441 Rear of the vehicle:

7.44.1.1 Retroreflective sheeting shall be applied as horizontal as practicable in attermating colors
across the full width of the truck, as close to the extreme edges as practicable, and as close as
practicable to, but not less than 15 in (375 mm) and not more than 80 In (1,525 mm) above the road
surface at the strip centerline (figures 15 and 16).

7.4.4.1.2 Two sets of white strips (minimum 2 strips per set) of sheeting shall be applied, one set
on each side, as horizontally and vertically as practicable to the right and upper left contours of the
bodly, as viewed from the rear, and as close to the top of the truck, with each set and as far apart as
practicable {figure 15). For cylindrical-shaped bodies, the sheeting shall be applied to the upper
right and upper left guadrants (figure 18),

7.44.1.3 A ship of sheeting in alternating red and white colors shall be applied across the full
width of the horizontal member of the rear under-ride protection device (figures 15 and 16).

T.4.4.2 Sides of the vehicle:

7.4.4.21 A horizontal strip of sheeting in altemating colors shall be applied, originating and
terminating as close to the front and rear ends of the truck body as practicable, along the bottom of
the body, but not more than 60 in (1,525 mm) above the road surface (figure 15). For eylindrical-
shaped bodies, the sheeting shall be applied at the body centedine, midway between the top and
bottom (figure 16). The strip need not be continuous as long as not less than half of the length of
the truck is covered and the spaces are distributed as evenly as practicable.

7.44.3 Extending arm (if equipped)
A strip of retroreflective sheeting in altemating colors shall be applied to the forward and rear sides
of the lifting device and arm.
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Figure 15 - Side-loader (rectangular) markings
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Figure 16 — Side-loader (cylindrical) markings
7.4.5 Rear-loader vehicle
7.4.51 Rear of the vehicle:

7.4.51.1 Two stips of refroreflective sheeting shall be applied as horizontal as practicable in
altermnating colors across the full width of the truck and as close 1o the extreme edges as practicable
(figure 17). The first strip (bottom) shall be placed below the hopper and not less than 15 in (375
mm) above the road surface. The second strip (top) shall be placed above the hopper cpening.

7.4.5.1.2 Two sets of white strips (minimum 2 strips per set) of sheeting shall be applied, one set
on each side, as horizontal and vertical as practicable to the right and upper left contours of the
body, as viewed from the rear, and as close to the top of the truck, with each sel and as far apari as

practicable (figure 17).
7.4.5.2 Sides of the vehicle:

7.45.21 A horizontal strip of sheeting in altemating colors shall be applied, originating and
terminating as close to the front and rear ends of the fruck body as practicable, and as close as
practicable to, but not less than 15 in (376 mm) and not more than 601n (1,525 mm) above the road
surface. The strip need nol be continuous as long as not less than half of the length of the truck is
covered and the spaces are distributed as evenly as practicable (figure 17).

7.4.5.22 The strip of sheeting in altemating colors shall be placed either horizontally (figura 17,
option A} on the hopper, or as parallel to the hopper main beam as practicable (figure 15, option B).
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Figure 17 = Rear-loader markings
T.4.6 Tilt frame (roll-off) vehicle
7.4.6.1 Rear of the vehicle:

7.4.6.1.1 Two sets of white strips (minimum 2 strips per set) of sheeling shall be applied, one set
on each side, as horizontal and vertical as practicable, to the upper right and upper left contours of
the truck cab (or header board), as viewed from the rear, as close to the top of the truck, and with
each set as far apart as practicable (figure 18).

T.4.61.2 A strip of sheeting in alternating colors shall be applied across the full width of the
horizontal member of the rear under-ride protection device (figura 18).

7.4.6.2 Sides of the vahicle:

7.46.21 A horizontal strip of sheeting in alternating colors shall be applied, originating and
terminating as close to the front and rear ends of the truck chassis as practicable, and along each
outboard side of the roll-off hoist frame, but not more than 60 in (1,525 mm) above the road surface;
in a position such that the shesting is visible with the container positioned either on or off the
chagsis. The strip nead not be continuous as long as not less than half of the length of the truck
chassis is covered and the spaces are distributed as evenly as practicable (figura 18).
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Figure 18 - Roll-off (hoist-type) vehicle markings

7.4.7 Hoist-type (load lugger)
7.4.7.4 Rear of the vehicle:

7.47.1.1 Two sets of white strips {minimum 2 strips per set) of sheeting shall be applied, one s&t
on each side, as horizontal and vertical as practicable to the upper right and upper left contours of
the truck cab (or header board), as viewed from the rear, as close to the top of the truck, and with

gach set as far apart as practicable (figure 19).

7.4.7.1.2 Astrip of sheeting in altemating colors shall be applied horizontally across the full width
of the vehicle (figure 19).

7.4.7.2 Sides of the vehicle:

7.47.21 A horizontal strip of sheeting in alternating colors shall be applied. originating and
terminating as close to the front and rear ends of the fruck chassis as practicable, along each
outboard side of the frame, but not more than 60 in (1,525 mm) above the road surface; in a
position such that the sheeting is visible with the container positioned either on or off the chassis
{figure 18). The strip nead not be continuous as long as not less than half of the length of the truck
chassis is coverad and the spaces are distributed as evenly as practicable.
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Figure 19 — Hoist-type (“lugger”) vehicle markings
7.4.8 Grapple trucks

7.4.8.1 WVehicle conspicuity

Retro-reflective sheeting on grapple trucks with grapple loaders shall mest or exceed the FMVSS
108. Any additional requirements of Section 7.4, of this standard shall also ba met unless there is
conflict with FMVSS 108. See Figure 20,
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Figure 20 — Grapple loader truck vehicle markings
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8 Minimum requirements for a secondary drive position

8.1 Controls
Each of the following controls shall be operable by the driver from the secondary position:

8.1.1 Brakes, to include:
a) A service brake operated by a foot pedal,

b) A parking brake; and
) Awork brake, If this feature is provided.
8.4.2 An accelerator operated by a foot padal,

8.1.21 The inadvertent operation of all foot pedals and the work brake control, if provided, by the
rider in the secondary position shall be guarded or defeated by rider position, interlocks, physical
barrier, or other effective means;

B.1.2  Hillow headlight beam;

8.1.4 Steering wheel;

B.A.5 Tum signal;
B.1.6 Windshield wiper and washer;
8.1.7 Hom;
8.1.8 Headlight;
8.1.9 Emergency flasher;
8.1.10 Transmission shift kever within reach of the driver in the secondary position; and

B.1.11 A means to start and stop the engine.

8.2 Displays
Each of the following displays shall separately exist for the secondary position:

821
the cab if it can be heard from all driving positions;
8.2.3 Anadditional speedometer or speed indicator within direct line of sight;

8.2.4 Tum signal and emergency Mlasher indicators; and

8.2.5 Headlight high beam indicator.
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Air pressure gauge/indicator;
8.2.2 Visual low alr pressure warning device, If equipped. A single audible alarm may be used in
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8.3 Cab
8.2.1 Clear forward and side visibility shall be provided, from the primary and secondary positions.

8.2.2 Adjustable mirrors that enable viewing of both sides of the vehicle from both primary and
secondary positions shall be provided.

8.3.3 Seats
Each secondary position shall have provisions for a rider to be seated. (See 49 CFR
571.207(54.1)).

8.3.4 Seat belts

8.3.41 Every truck and truck tractor manufactured on or after January 1, 1572 shall conform to
the requirements of Federal Maotor Viehicle Safety Standard Mo. 207 (§571.207) {relating to seating
syslems). (See 49 CFR 383.93(b)N3)).

8.3.4.2 Each vahicle which is subject fo this standard that has a gross vehicle weight rating of
10,000 Ibs (4,536 kg), or greater, shall be provided with either a complete aceupant protection
system or a belt system at each seating position, complying with 49 CFR Part 571,208 — Federal
Motor Vahicle Safety Standard for Occupant Crash Prolechion, Section 54,.3.2,

8.3.5 Cab access features shall comply with 49 CFR 399 Subpart L.

8.3.6 Occupant restraint(s), such as locking or latching bars, safety chain(s), or strap(s) shall be
installed across any opening.

8.3.7 All steps and floors for any stand up position shall have slip-resistant surfaces.

B.3.8 The cab shall be designed and constructed such that the operator and any rder are fully
within the confines of the cab.

8.4 Work Brake Performance
On vehiclas which are so equipped, the work brake feature must meet the performance criteria of
this section. The work brake feature may not be used as the primary means of stopping the
vehicle.
B.41 When itz control is activated the work brake feature must:
a) Apply either the service brake or park brake system, or a combination thereof;
b) Shift the fransmission to neutral automatically; and
. c) Activate the stop lamps.
8.4.2 The work brake system must provide at least the peformance specified for park brake
systems in 49 CFR Part 571.121, Federal Motor Vehicle Gafefy Standard For Air Brake Sysfems, or
48 CFR Part 571.108, Federal Motor Vehicle Safety Standard For Hydraulic Brake Systems.

8.4.3 The work brake featura may not overide or disengage the emergency brake system.
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8.4.4 When the work brake feature is deactivated, the transmission may automatically shift to the
drive position.

B.4.5 A safety sign shall be placed within the operator(s) view, such as:
“DO NOT USE WORK BRAKE INSTEAD OF SERVICE BRAKE TO STOP VEHICLE."

0 Safety program and training

8.1 General
Employers must evaluate and manage safety issues related to the operation of mobile collection
and transportation equipment,

9.2 Safety program

8.2.1 General
The employer's program must include at a minimum the following elements:

a) A hazard assessment in which the employer conducts a review of the various lypes of
collection and transportation equipment which the employer utilizes and the hazards
associated with them, including sampling or measurements, where appropriate, to the type
of hazard, as well as the persons who may potentially encounter these hazards;

b) An evaluation of the means and methods of controlling the hazards identified in the hazard
assessment, including information such as industry and regulatory requirements;
instructions for the operation, inspection, and maintenance of equipment; and literature,
surveys, and other information appropriate to the hazards that are identified;

c) A written program, based upon the hazard assessment and evaluation, 10 include
proceduras for the operation, Inspection, and maintenance of equipmant, prohibited
practices, record keeping, training requirements, and normative references to documants,
such as operating manuals, that are relied upon and may be required as part of that

program,
d) A program, conforming to clause 9.3, for the implementation of the written program; and

&) Periodic reviews and program revisions as necessary 1o ensure the effectiveness of the

safety program.
9.3 Training
9.3.1 General

Employers are responsible for ensuring all employees, including supervisors and contract laborers,
are property trained for their assigned jobs, tasks, and use of refated equipment. Contractors (see
clause 8.3.1.3) who may be engaged to operate or maintain the employers equipment shall be
advised of the unique hazards related to the equipment which may affect the activities in which the
contractor's employees will engage.

9.31.1 Training
Training shall be provided at least upon initial assignment to a job or task, with perodic refresher
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training as necessary to maintain tha required level of competence. Relraining shall be provided for
employeses whenever there is a change in thelr job assignments, or a change in equipment that
prasents a new hazard, Additional retraining also shall be provided whenever a peroadic inspection
reveals, of whenever the employer has reason to believe, that there are employee deviations from
procedures or inadequacies in the employee's knowledge of procedures.

9.3.1.2 Instructions

Employers shall refer employees to, and have readily avallable, the manufacturer's, installer's, or
* medifier's Instructions to ensure that comect operating and maintenance procedures and work
- practices are understood and followed.

8.3.1.3 Contract laborers
The employer shall require that training is provided either by the contract laborer's parent employer
or by the employer for each job or task that is performed.

9.3.2 Training records

The employer shall maintain training records to include the date(s) of training and the type of
training received. Records shall be maintained as required by applicable regulations. Contractors
and employers of contract laborers shall provide the employer with appropriale training records
upon demand.

9.3.3 Applicability

Training shall be tallored for individual operations and the type of equipment utilized Including
detailed, equipment-specific training for drivers, equipment operators, and loaders (helpers), as well
as maintenance personnel and supervisors who must use equipmeant as part of their job duties.
Training shall include a practical demonstration of equipment operation knowledge and skills by the
employes, as appropriate to the requirements of the employee's job duties.

9.3.4 Training requiremants
Training shall include at a minimum:
a) The necessary training as identified in the hazard assessment (see 9.2.1 (a));

b) The required regulatory training as outlined by the federal and state Occupational Safety
and Health Administration, the Depariment of Transportation, and other applicabla
regulatory agencies; and

c) Operational instruction on each specific type of equipment used by the employee, Including

‘ the provisions contained in clauses &, (Operational requirements), 7 (Mobile equipment

; safeguards and features), and & (Minimum requiremants for secondary drive provision), and
the infarmation provided by the manufacturer pursuant to clause 5 of this standard.
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ACCREDITED STANDARDS COMMITTEE 7245 ON
EQUIPMENT TECHNOLOGY AND OPERATIONS
FOR WASTES AND RECYCLABLE MATERIALS
/o Environmental Industry Associations
4301 Connecticut Ave, N'W, #300

Washington, DC 20008
Phaona 202-244-4700, Fax 202-065-4824

Official ASC Z245 Interpretation: Definitions of the terms “Medification” and “Recenstruction” appearing in
AMSI 2245.1-18998, issued by the ASC 2245 Full Committes

ISSUE DATE: November 8, 1999

1.0 “Meodification”, as used in the context of the revision of ANS| 2245.1-1992, relaies fo changes in the
equipment which changes the function or operation of the equipment, relating to the performance
requirement set forth in the standard or in the manufacturer's specifications, The following examples
indicate the intent.

14

12

1.3

The replacement of a door handle with a manufacturer-spproved part of a different design i nota
modification in this cass; the part performs the same function,

The replacement of a part nol mads by the original equipment manufacturer, but which is an
appropriately functioning replacement as the original part doas not constitute a modification of the
equipment; the function of the equipment has not been changed.

The replacemant of a part which offers improvements in efficiency or maintainability deas nol
constitule a modification if it does not change the basic function or the safe operation of the
maching it merely replaces a component with 2 comparable or superior one.

20 “Reconsiruction”, as used in the context of the revision of ANSI 2245.1-1992, requires some degree of
latitude, as the condition and use of the equipment over time vanes greatly. The definition's intent is
that when repairs are so extensive 5o a5 to enable a machine that had exhausted its Ife expectancy to
remain in cormmerce, it must be upgraded to reflect the performance requirements of the current
standard. The following examples fllustrate the intent,

2.1

22

a4
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Replzcement of a winching system with a hydraullc reeving apparatus is not & reconsfruction, as
the remainder of the machine g afil] serviceable.

The general intent is to bring the machine back o like new condition. An extensive overhaul, in
which the engine s replaced, the transmission rebuill, hydraulic pumps disassembled and
reassembled, and all hydraulic cylinders rebuilt would constitute 8 reconstruction bul only if the
effact is to enable a machine that has exhausied the life expectancy to remain in commerce, 1§
this action comeas about becauss of a breakdown or accident then the overhaul would not be a
reconstruction since it mersly continues, not extends, the useful life of the maching.
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Foreword

This document (EN 1501-1:2011+A41:2015) has been prepared by Technical Committee CEMTC 183 "Waste
managament”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, sither by publication of an identical
text or by andorsament, at the latest by Octaber 2015, and conflicting natienal standards shall be withdrawn at
the latest by October 2015,

Attention is drawn to the possibility that some of the elemenis of this document may be the subject of patent
rights, CEN [andior CEMELEC] shall not ba held responsibla for identifying any or all such patent rights.

This document includes Amendment 1 approved by CEN on § January 2015,
This document supersedes [ EN 1501-1:2011 &].
The start and finish of text introduced or altered by amendmant is indicatad in the text by tags B &,

This document has been prepared under & mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive{s), see informative Annex ZA, which is an integral part of this document.

i EM 1501-1:2011 and EN 1501-5:2011 which covers the requirements for the lifing devices superseded
EN 1501-1:1888+A2: 2008,

The requiremants for the lifting devices are covered by EN 1501-5:2011.

The minimum essential criteria are considered to be of pﬁmary importance in providing safe, serviceable,
economical, and practical rear loaded refuse collection vehicles.

This Eurcpean Standard is one part of the series of co-ordinated standards of EN 1501 about "Refuse
collection vehicles” comprising the following parts:

— Parf 1: Rear lpaded refuse collection vehicles

—  Parf 2: Side loaded refuse cofection vehicles

—  Parf 3: Front foaded refluse collechon vehicles

—  Parf 4: Noiss las! code for refuse collection veficlos
—  Part & Liffing devices for refuse collection vehiclas

This European Standard is the revision of the first one of the seres of standards dealing with specification,
design, safely and testing of refuse collection vehicles (RCVE).

) Technical changes with respect to the last but one edition, EN 1501-1:1988+A2:2009, addressed: &)
— defintions and requiremants for lifing devices deleted (moved ard improved in the separate part 5);
— terms and definitions improved, including through detailed drawings, with trilingual glossary deletad;

— references to types A and B standards updated, especially safaly categories replaced wilth parfarmance
levels;
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requirements improved for: open and closed systems, guards and protective devices, foolboards,
— new requirements for: narrow vehicle, loading edge, remote controls, stability, vibrations, iMerchangeable

body, warning signals;
— table of verification merged with table of hazards;
— jtems to be described in the information for vse manual.
This part 1 of the seres of standards shall be enforced at the same time as part 5 of this series whenaver tha
rear lcaded RCV is fitted with (a) lifting deviceiz).
According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslay Republic of Macedonla, France, Germany, Gresece,
Hungary, lcaland, Irgland, lkaly, Latvia, Lithuania, Luxembourg, Malta, Metherlands, Morway, Poland, Portugal
Romania, Skovakia, Slovenia, Spain, Swaden, Switzerland, Turkey and the United Kingdom.
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Introduction

This European Standard is a type C standard as stated in EN SO 12100:2010.

The machinery concarnad and the axant to which hazards, hazardous situstions and hazardous events are
coverad, are indicated in the scope of this European Standard.

The users altenticn is drawn to the possibility that for refuse collection vehicles described within EM 1501-1,
compliance with this European Standard may raquira the use of an invantion coverad by patent rights.

By publication of this part of EM 1501, no posttion is taken with respect to the walidity of this claim or of any
patent rights in connection therewith. However, each patent holder listed in this annex has filed with the
CEM-European Committee for Standardisation & staterment of willingness, to grant a licance undar such rights
that they hold on reasonable and non-discriminatory terms and conditions to applicants desiring to obtain such
a licence,

Information regarding patents related fo the reverse limitation for the RCV with ccocupied foolboard can be
obtained from:

GEESINK B.V,
Betonweg &

P.O. Box 52

8300 AB Emmaloord

WETHERLANDS
When provizions 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 machines

that have been designed and built according to the provisions of this type C standard.

While preducing this European Standard it was assumed that:

— the guidelines issued by the chassis-cab manufacturer have been taken into account;

— components without specific requirements are designed in accordance with the usual engineering
practice and calculation codes, including all failure modes, of sound mechanical and electrical
construction and made of matenals with adequate strength and of suitable quality,

— components are kept in good repair and working order. so that the required characteristics remain despite
Wear,

— hamful materials, such as asbestos, are not used as part of the rear loaded RCV,
— only persons who have been appropriately frained will operate the rear loaded RCV.

This European Standard is designed for careful consideration by designers, manufaciurers, suppliers and
users of rear loaded RC\s,
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1 Scope

This European Standard apphies 1o rear leaded refuse collection vehiclas (RCV), as defined in 3.2,

This European Standard deals with all significant hazards, hazardous situations and events relevant to the
rear kaded RCV, when it is used as intended and under conditions of misuse which are reasonably
foreseeable by the manufacturer, throughout its foreseeable lifetime, as defined in Clauss 4.

This European Standard is applicable to the design and construction of the rear lsaded RCV so as to ensure
that it is fit for its function and can be operated, adjusted and maintained during its enfire fetimea. It is not
applicables to the end of life of the rear lnaded RCV,

This part 1 describes and defines the safety requirements of rear loaded RCVE excluding the mterface
lallgatafdischarge door with the |ifting device(s) and the lifting device(s) as ilustrated in Figure A.1.

Safety requirements for the lifting device(s) and the interface with the tailgate/discharge door are defined in
EN 1501-5.

This European Standard is not applicabla to;

— operation in severa conditions, e.g. extrame anvirenmeantal conditions such as:
— below— 25 °C and above + 40 °C temperatures;
— ftropical environment;
— wind velocily in excess of 75 kmih;

— contaminating environment;

— corrosive environment,

— pperation in potentially explosive atmospheres;

=— handling of lcads the nature of which could l2ad to dangercus situations (e.9. hol wastes, acids and
hases, radioactive materials, contaminated waste, espacially fragile loads, axplosives);

— operation on ships.

This European Standard is not applicable to machinery which is manufactured before the date of publication
of this document by CEM.

2 Normative references

I The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated referencas,
the latest edition of the referenced document (including any amendments) applies. &1

EN 34%1983+A1.2008, Safely of machinery — Minimum gaps to avoid crushing of parts of the human body

EM 547-1;1998+471.2008, Safely of machinarny — Human body measurements — Part 1) Principles for
detarmimmg the dimansions required for openings for whale body access info machinery
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EM 547-2:1986+A1:2008, Safety of machinery — Human body measurements — Part 20 Frnciples for
determining the dimansions required for access apenings

EMN 574:1996+A1:2008, Safely of machinary — Two-hand conirod devices — Funciional aspects — Principles
for design

EMN B94-1:1997+A1:2008, Safely of machinery — Ergonomic reguirements for the design of displays and
confrol aclualfors — Part 1: General principdes for human inferactions with displays and confrol aclualors

EN 894-3:2000+A1:2008, Safely of machinery — Ergonomic requirements for the degsign of displays and
control aclualors — Parl 3 Control actuators

EM 8953:1587+A1:2009, Safely of machinery — Guards— General requirements for the design and
construction of fixed and movable guards

EM 1037:1595+41: 2008, Safefy of machinery — FPrevention of unexpeciad starf-up

EM 1088:1995+A2: 2008, Safety of machinery — Interocking devices associated with guards — Frinciples for
design and selechion

EM 1501-4:2007, Refuse coliection vehicles and thelr associated Miing devices — General requirements and
safedy requirements — Part 4; Noise test code for refuse collection vehcles

EM 1501-5:2011, Refuse colection vehicles and associafed liffing devices — General requirements and safely
requivertienls — Part 5 Lifling devices for refuse collection vahicles

EMN 133092010, Consfruction machinery — Electromagnelic compalibilily of machines with internal power
spply

EM B0204-1:2006, Safely of machinery — Electrical equipment of machines — Parf 1 General requiremenis
(IEC: 60204-1:2005, modified)

EM 50525:1991, Degrees of profection provided by enclosures (IP coda) (IEC 60529, 1888)

EMN 81310-1:2008, Safely of machinery — Indication, marking and actuation — Part 1. Requirements for
visual, acoustic and factile signals (IEC §1370-1,2007)

EM IS0 4413:2010, Hydrauwic fuid power — General rules and safefy requirements for sysfems and fheir
components (150 4413.2010)

EMN 150 4414: 2010, B Prreumalic fuld power — Gensral nifes and salely requirements for systems and theiwr
camponents (IS0 44714) &

EM IS0 7731:2008, Ergonomics — Danger signals for public and work areas — Auditory danger signals
(IS0 7731:2003)

EM IS0 12100:2010, Safely of machinery — General principles for design — Risk assessment and sk
reduction (150 12100:2010)

EM IS0 13849-1:2008, Safety of machingry — Safely-refated pans of control sysfems — Part 1. General
principles for design (150 73843-7,2006)

EM ISC 13848-2:2008, Safely of machinery — Salely-relaled parts of conlrod syslems — Parl 2; Validalion
(IS0 138458-2:2003) ’

EM 150 138502008, Safely of machinery — Emergency slop — Principles for design {150 138500 2006)
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EN 150 13855:2010, Safety of machinery — Positioning of safeguards with respect fo the approach speseds of
parts of the human body (150 13855:20710)

EN IS0 138572008, Safely of machinery — Safely distances fo prevent hazard zones being reached by
upper and lower imbs (IS0 13857 2008)

ISO TO0D:2004, Graphical symbols for use on equipment — Index and Synopsis

|[EC 6041 7-DATA BASE, Graphical symbols for use on equipment — Part 1; Overview and applicalion

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN IS0 12100:2010 and the following
apply.

3.1

refuse collection vehicle

RCV

vehicle used for the collection and transporation of refuse (&g household waste, bulky waste, recyclable
materials) based on loading via waste containers ar by hand

NOTE It consizsts of a chasss-cab onto which @ bodywark is mounted,
3.2

rear loaded RCW

RV, in which refuse is loaded into the body from the rear

3.3

cab

enclosure mounted an the chassis in frant of the bodywork where the operative drives and controls the rear
leadad RCV and where olher operativa(s) can sit

3.4
bodywork .
assembly of all components fitted on the chassis-cab of the refuse collection vehicle which includes the body

NOTE The bodywork can be fixed o intarchangeakble, The bodywork also includes eliher & compaction mechanism,
a lifting device or (a) footboard(s) or any combination of the three,

35
body
part of the bodywark in which the collected waste is transpored

NOTE 1 See 3 in Figure A1 and in 1 Figure A2
NOTE2  To discharge the collected waste, the body is either tilted or rotated, or an ajection system is used (58 3.17).

3.6
capacity of the rear loaded RCV
internal volume available for waste, measured in cubic metres roundad off o one decimal place

NOTE See 1 in Figure A2,

3.7

tallgate

rear part of the bedywark connected to the body incorporating a compaction mechanism. It is designed o be
apened to discharge the collected waste from the body
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a8

discharge door
rear part of the bodywork conmected to the body without compaction mechenism, It is designad to be opaned
to discharge the collected waste from the body

3.9
hopper
part of the bodywork into which the waste & loaded either manually or machanically

3.10

capacity of the hopper

volume of non-compacted waste the hopper contains up to the edge of the rave rail not including the guide
flap, measured in cubic metres rounded off to one decimal place

NOTE 1 See V2 in Figure A2
NOTE 2 The additional wolume created by the guide flap is W3 (as shown in Figure AZ).

3N
loading edge
parimeter of the loading opening

NOTE See Figure A2 and Figures B.1, B2 and 8.3

312
rave rail
lvwest fixed limit of the loading =dge

NOTE See Figures B.1, B.2 and B.3.

313
guide flap
removable or foldable extension to the rave rail

NOTE See Figure A2 and Figure B.2-1.

314
operating mode
type of control for 8 mechanism to achieve its function

3141
manual mode
operating mode where the mechanism achieves each movement by a single command

3142

semi-automatic mode

operating mode where the mechanism achieves each sequence of movements (two or more movaments in
one sequence) by a single command

3143

automatic mode
aperating mode where the mechanism achieves a complete cycle of movements by a single command

3.15
compaction mechanism
mechanism used to compact and'or transfer waste into the body

NOTE See for example Figures A& 2 and A2

10
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3186
open and closed systems
distinct configurations of the compaction mechanism in relation to its accessibility for the operative

3.16.1

open system

configurafion whera the operative can reach the hazardous area of the compaction mechanism from the lavel
an whizh he is standing (ground or footboard(s) whan fitted)

NOTE Sag Figuras B.1 and B.2-1.

3.16.2

closed system

configuration where the operative cannot reach the hazardous area of the compaction mechanism from the
laval an which tha operative i standing (ground or feotbeard(s) whan fitted)

MNOTE See Figures B2 and B3

347
discharge system
mechanism and movement for emptying the body

MOTE Examples for discharga syshems are ajection plate system, ratating drurm system tipping system,

3174

gjection plate system

means of emplying the body by moving the ejection plate to the rear after opening the tailgate or the
discharge door if needed

3472

rotating drum system

means of emptying of the body by rotation of the drum after opening the tailgate or the discharge door if
needed

3173

tipping system
means of emplying of the bady by tilting the body after cpening the tailgate or the discharge door if needed

318
waste container lifting device
mechanism fitted onto a RCV for empiying designated waste containers

3.19

interchangeable waste container lifting device

waste container Iifting device designed fo be capable of being fitted an different designated RCVs provided
with one standard interface {mechanical, hydraulic, electrical, dimensional and funclional aspacts)

3.20
interface
connections betwasan two parts andlor systems of the BCV

3.201

interface with the lifting device(s)

provisions for power supply. contrals and mechanical devices to ensure safe connections between the tailgate
or discharge door and its [ifting devica(s)

NOTE  Seed in Figure A1

11
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3.20.2

interface with the chassis

provisions for power supply, controls and mechanical dewvices to ensure safe connections between the
bodywork and the chassis

MOTE Sea T in Figura A1,

A

functional space

space coverad by the movements of the lifting device and of the designated waste container(s) whan lifted by
a lifting device as specified by the manufacturer

NOTE See Figures A.4-1and Ad-2.

122

operative
person trained to operate the RCY

123

operating space

space occupied by the movement of any part of the rear loaded RCY
NOTE It includes the functional space defined in 3.21.

124

visible space
area visible by the operative from his working station, either in or outside of the cab

3.24.1

visible space from the cab working station

operative's view of the operating space from the warking station in the cab
NOTE Sz areas VB-1, W B-2 and W 10 according to Figure A4-1.

3.24.2

visible space for the working station located outside the cab
operalive's view of the oparating space from the working station cutside the cab

MOTE See areas V3 and V7 according to Figure A.4-1.

3.25

working station

location cutside of the functional space, where the RCV is operated during normal use
NOTE 1 See keys 5 to B in Figure A4-1.

NOTE 2 Inepection, cleaning and maintenanca ang excluded.

326

footboard

platform situated at the rear of the rear laaded RCW on which the operative(s) can stand for riding
MOTE Sea Figure 8.3 and Figiire B 4

327

travel movement
unrestrictad motorised movement of the RCW

12
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3.28
restricted travel movement

limited motorised movement of the RCV (e.g. when the footboard(s) s (are) occupied)
designated refuse collection vehicle that can discharge its collected waste directly into a ROV

3.29
satellite vehicle

framewark anto which the waste container lifting devica is fted. It can be hinged or ficed to the tailgate or to

330
adaptation frame for waste container lifting device

the discharge doar
Thig clause contains all the significant hazards, rigk areas and hazardous situations and events as far as they

4 List of significant hazards
are dealt with in this European Standard, identified by risk assessment performed according to EN IS0 12100

as significant for this type of machinery and which require action to eliminate or reduce the nsk.

The verfication methods to be used o demonstrate conformity include:
visual mspection verifies the reguired features of the components;

I

test/icheck verifies that the festures provided perform their function in such a way thal the

—_ T
reguirement is met;
— M measurement varifias that requirements are meat to the spacified limits.
— [ drawings andfor calculations verify that the design characteristics of the components provided meet
the requirements. Documents and instructions for use are available.
Table 1 — List of significant hazards
N Significant hazard Hazardous situation Safety requirements Reference in the | Verification
: measUres European
Standard
| Grushing Trapping Belween  kading | Provide visibiity BB o,rnr
. edpe and salellfe vehice
Trapping
& | Grushng Tipging of the RCV when the | Stablty cakadation with | 5155153 a
taikyateidischarge door is lited | feilgatedischarge deor
lified
3 Crushing Tipping of the RCY when the | Stabdity caleulafion with | 515 6152 nr
waste cormainer is lifted waste container lifed
4 Crushing shock, impact Unaxpectad opening of the | Design to wihstand the | 521 n
discharge door or tailgate dynaméc forges
5 Shack, iImpact Loss of the Inferchangeable | Design of fha | 581, 54.5 0
body ragunsng/demounting  and
lacking system
[ Crushing Crughing beteszen | Operstive’s visibility 584, 545 ok
nterchangesble  body  and
other part during
mngurting/demurting
operation
13
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N’ Significant hazard Hazardous aitwation Safety requirsments Reference in the | Werification
MoasUres Europoan
Standard
7| Coushing Crushing or trepping by the | Height of the hooper 5222, s23n | DMTE
) compaclion  mechaniem by _ 5235 5238
Trapping tallig Infe  hopper  during E”",‘"’* - Proledhve | gy 0
operation Eices
Rescues funchion
8 Grushing Crushing ar frapping by the | Compaclion made | 58,6 o7
campaction mechanism when | mgossible
Trapging interchangeable body & not .
locked in s position
5] Crushng Crushing or shearing between | Requiement  for  open | 5222, G242 | OM TV
s compaction mechanism  and | system 5243
hearng e hopper or the body
10 Crushing Crushing ar shearing  of | Final dosure mode 53152 532 oM TV
aperativela|between dischange
Shearing doaritailgate and body when
tailgateldischarge  deor e
being loweaned
11 | Crushing Crushing  between  open | Restrant device [ detetad text &0 | [ T
lgterally hingad  adaptation
frame and body when it s
unmtardicnally closed (e.g. by
wind)
12 | Crushng Crushing e sheanng by the | Manual made anty £33 oo
ejection plale ab the end of the
Trapging emptying af the bady
13 Crushing Crghing o  sheamng by | Main swilch 11,33 72 73 ol
. campaction mechanism or by .
Dirawing in ejeetion plate duing Insirstion
Shearing mainbenancs
14 | Crushing Crushing or shaaring when | Imerocks 51110, Sl | oL
lateral access door @5 open 72,73
Shearing whilsi machanism is mosing
15 | Crushing COperatresds) on footboard fall | Prohibition of  rowerse | 510,331 or
down when ROV hits objects | when operatives are on
whilsi reversing Toothand
16 | Crushing Cperativeds)  crushed by | llemination, signals and | 512, 51311 nr
rewvarsing R CCTV
17 | Crushing Rear collisicn by incoming | Signals 7122 nr
vehiche
18 | Crushing Crushing operafivels) between | COTV, information 5121 T ¥
RCW and saballfe vehicle
19 | Crushing Foad raffic ermargaency Overriding sabaly devicas 510232 oo
20 | Shock or impact by Injuries te operativeis) ard | Specificalion and shielding | 571 DM, T
prajection of hydrwlic fluid | pedesiian(s) canged iy
beakiEn gl hoses
2| Shock arimpact by Injuries fe operatvels) and | Specification 572 oM,
prajecion af compressed pedesiianis)  caused by
ar Braken gir hoses
22 Elactrical hazard Centact or apareach  with | Design and specfication E7.3 or

elechrical live parls

14
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N® Significant hazard Hazardous situation Safely requirements Raference inthe | Verilication
EASUres European
Slandard
23 Thermal hazard Corilac) wilh hal sufdaces Placament of safe | 5161 nw
fusarding
24 Hazard generated by Deafness Moise Ernitatian 517 M
noige
Human emors  because  of 72
inaudibke mformatsan
25 Hazard generated by Whale-body vibrafion Slalemenl an the emission | 5.16.3 A
wibration
2% Hazard generated by Whean Emiphying waste | Bodywork easy cleaning 5.14.4 I
mhakation of dusi, mesls conkainer, loading of emplying
the: bady,
o Biclegical hazard Conlact wilh regidusl wakle | Design for easy deaning | S.14.4 I
i cleaning the bodywtek and infarmation
h Fallirg Bad design of ihe ridng | Enowgh wolume on the | 51032 T ¥
sitian for the cperalive(s) laolboardis)
Twadness P b .
24 | Maechanical hazards Hazards generated by | Minimum illumination  af | 51311 I
nadequate Buminalion é.g, by | he working area
ungafe  handbng  of  wasle
containers and conirok
1] Mechanical harands Human . arfar by lack  of | Label on RCW T2 ¥
nfarmation
Eh | Mechanical hazards Inadequate design of manual | Designs af the conlrols 2113 oov
conbral  of  Bccidental  or
malicious use.
3z Mechanical hazands Unautharized  rncdilication of | Design preventing [ 51131, 501010, ) o0
contralel control cincuit manipulation or | 5134
muodification
33 | Crushing Wwong  inberpeelation of the | Placement. size, conbrast | 511,31, 5121 o
displayed infomation &l of the display
34 | Crushing Fallure af energy and conbrol | Gontral systemn | 5136 T
syslam parfarmance level 53444
a6 Meschanical rigk Machina mowament | Auctomalic restart | 5.11.1.2, 5136 T
! uniibenlional slan cased by | impossible
(e EN IS0 12900:2010, - 1 enengy 5141
4.2
a5 Flechanical risk Unirfentional star ar failure on | Sutomalic reatart | 5.91.1.2, 5.11.31 7.0
stop function duwe fo a falure of | impassible
see EN IS0 12100:2010, A - 5436, 5141
cortrol circut
421}
3T | Mechanical risk Unintentonal movement due | Elactromagnetic immunity | £1312 OM T
e extenal influence  on
(S EMN 120 12100:2010, alectrical equigment
4.2.1)
1] Mechanical risk Emor of filling dwe o bad | Avoid mistake Fi 5.15.8.1- or
elecirical connesian 5.13.8.3 04,
LE'?qE” 150 12100:2010, £.13.9, 5.13.10.1
421 5.13.10.2
KL Mechanical risk Energy inlemaption Fallpw  requrement of | 5135 or
EM GD204-1
(se@ EM 150 12100:2010,
4.2.1)
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N* Zignificant hazard Hazardouws situation Safety reguirements Refarance Inthe | Verification
SIS ELirgpean
Standard
40 Mechamcal nsk Trapging the hand of am of | Ban access tothe hopper | 5231, 65233 | 00T
! ihe operalive by lhe wesle 52,15, 5.24.1 to
(5o ENISO1ZI002010. | iy compacted. 5243
421}
41 Mechamcal nsk; Free fall of the raged | Use hose bursl proleclion | 5.3.2 or
discharge door or the laigale | vales
[a.aa EM 150 121002010, due 1o burst of o hases
4.21)
42 | Mecharcal risk Loss of mberchangeatle bedy, | Design acconding &o | 5.2.1 i
S i loss of discharge doar/ falgale | dynamic force
E‘EZE‘II:N 150 1210002010, during compaction by break
21} diwnt of kacking Sysiem
41 | Macharical risk Wasle cordaines ar wasle fals | Design according 1o the | 5.4 [ deleted | 01T
aul of the hopper by colisian | refalive  posifion af the | e @
(see ENISOIZION20N0, | i jhe  compaciion | compaction mechanism
421 rrachanism
&4 | Falling off (waste) Viasle falls oul Ihe body by | Design of e locking | 5.8.1 o
inadequate closang of ihe body | syslem
45 | Crushing Tipping over of ROV by lack of | Slabilily o ade loed | 5.15.2 10 5.15.4 o
s1abiliy or by excess oed calcuiation
46 | Crushing Tipping aver of | Stabiily calculation 58.3 fa]
) Irtarchangeable  body  undar
theaming bad handing and slorage
canditions
47 | Crushing Reversing of RCY Pravertion of reversing | 510331, 8121 | 00T
CoTY
48 [ Falling dawn Goting in or out of inadequaie | Mo usable pat o of | 5101 o B
Iocations  when  RCY s | fociboard
travedling or nol
44 Falling dawn Getling i or oul of cab when | Maximom  heighl for the | 510.2 oM
ROV is traveling or ral first slep
50 Falling dawn Gatling on or off (he fsalbeard | Heghl  and  non Slip | 51031, 81032 | O T
when RCWY i iravelling or nod surfsce 5121, 5122
&1 | Falling deowm Faling frem a high pasilian | Instuctions 1.3 o
during rainienance
52 | Sulfecalion Breathiny exhaisl gases Exhausl pipe away from | 5.16.1 LY
winrking slation
£1 | Fire af explasion Fire gocurs oo waste and then | Fire  probestion  Fire | 5.16.4 ¥
communicates o RCY extinguisher
&4 Fire of explosion RCY pars and waste Dlown | Ventilation Firz | 5.1B6.2 oM
WY entinguisher
&R Crushing Clesing lhe 1aigale withoul & | Fosition of the conbral 53.1.52 oM
- gaod visdility af the lunckonal
sheaing space
L] Crushing KMounting and demounding the | Faosition of the control 5484, 5BE LM
) interchangeable body without
sheaning B good  wvisiblly of the
furctionel spaca
&7 Ergararmics Mot enough gests in the cab Follow  the  operation | 5102 ¥

manual af ihe chassis

16
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Significant hazard Hazardous situation Safety requirements Reference in the | WVerilicalion
mMeasunas Europoan
Standard
Mechanical risk Mol enough  resistance  of | Design 5138 ful
[sem EN S0 12100:2010, | wiring to virafion
4.2.1)
Hearng damage, linnitusg Maise of the RCW Mesgsurement aof  noise. | 517 W
siress, accident due 19 Follew I aperation
interferance wilh risanual of the chassis-cab
Commurmcation

5 Safety requirements and/or protective measures

General

significant hazards which sra not dealt with by this Eurapean Standard.

5.1

The rear loaded ROV shall comply with the safety requirements and protective measures of this Clausa. In
addition, the rear loaded RCVY shall be designed in accordance with EN IS0 129100 for relevant but not
The rear loaced RCY shall be equippad with safely davices according to 5.14.2 lo prevent the compaction
mechanism and the discharge system from functioning, if access to the body has been gained through an

OpEning on any side

All systems and components shall be specified and installed in accordance with their manufacturer's
The badywark shall be considered inaceessible from the front if the gap between the back of the cab and the

instruclions,
front of the bodywork is less than 250 mm when in the travelling pasition
The RCW should mest the regquiremants of the raad traffic regulations

MOTE 1

MOTE 2
6.2 Compaction mechanism
The design shall take into account the dynamic forces and impact to the bodywork, the connection between

Requiraments of EM 150 3411 can be considered if applicathbe.
the tailgate or discharge door and the body, and the connection between the compaction machanism and the

521 General

bady, all of which need to withstand the effects of the compaction mechanism.
The locking system batwean the tailgate with the compaction mechanism and the body shall be designed to

withstand the compaction forces taking into account the maximum dynamic stress.

52.2 Hopper

5221

17

Capacity and dimensions
The capacity and dimensions ef the hopper and the performance of the compaction mechanism shall be
designed taking into considerafion the capacity and dimensians of the largest designated waste container in

order to avoid waste falling out of the hopper,




4

Ju

BS EN 1501-1:2011+A1:2015
EN 1501-1:2011+A1:2015 (E)

£.2.2.2  Minimum height of the rave rail

The height of the rave rail above the ground level shall be at least 1 000 mm {see Figure B,1},

£.2.3 Relationship between the compaction mechanism and the rave rail

§.2.2.1 Closed system

If the rave rail or guide flap is 1 400 mm or more above the level on which the operative is standing (ground or
footboard lavel), and if any shear trap is at least 850 mm away from the operative without taking into account
the waste (see Figure B.2), it shall be deemed to be a closed system and aulomatic made of the compaction
mechanism as described in 5.2 4.1 shall be allowed. Other solutions for a clesed system regarding the shear
trap shall be in accordance with EN 150 138572008, Table 2.

£.2.3.2 Open system

If the rave rail or guide flap does not meet the criteria laid down in 5.2.3.1, then it shall be deemed 10 be an
open system, Only manual and semi-automatic mode of the compaction mechanism as described in 5.2.4.3
and 5.2.4.2 shall be allowed. The movements of the compaction mechanism when the gap balween the
compaction mechanism and the hopper becomes smaller, as defined in EN 150 13857-2008, Table 2, shall be
controlled with at least required perdformance level PL. © according to EN 150 13848-1,

5233 Guide flap

Where (a) guide flap(s) is (are) adjustable to allow open and closed systems the guide flap{s) control and the
interlocks shall prevent operation in the automatic mode in the open position with at least required
performance level PL, ¢ acoording to EN IS0 13849-1,

[ The selection and design of the confral and interlocking system, as combined to guide flaps, shall also
comply with EN 1088:1986+A2:2008, 3.2, &]

5234 Additional equipmentis)

If aﬁy camponent mounted on the tallgate or discharge door (2.9, adaptation frame, lifting device) creates an
open system by its remawval, it shall be interlocked with the control of the compaction machanism in such a
way that only compaction for an open system is possible. The interlocks shall be at least required
performance level PL, ¢ according to EN 150 13849-1,

§235 Guards

Any crushing and shearing hazards shall be avoided or minimized by design according to EN 345 or
appropriate guards according to EN 953 and considering the safety distances of EN 150 13857,

5236 Protective devices

The sefety distance with the shear trap given by a contact-less guard shall comply with Figures B.3-1 and B.3-
2. [5) Dimensions R1 and R2 shall be checked with the calculation method of the minimum distances as given
in EN IS0 13855:2010, Clauss 8. ]

Examples of minimum distances with the shear trap given by a contact-bess guard are given in Figures B.3-1
and B.3-2. : :

[} cladated toxt &1
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5.24 Controls for the compaction mechanism

5241  Automatic compaction mode

The automatic compaction moda shall be activated by an impulse command, e.q. by a stan contral device
lecated al the rear working stations (see Figure A4-1), or by the lifting device command and consists of the
following three vanations:

AUTO: continuous cycle is one that continually cycles until stopped by an independenl aclion;
SINGLE: single cycle is one that cycles once with & star impulsa and then stops without any other action;

MULTI: multi cycle is one that cycles by & start impulse for & given number of times and then stops
weithout any other action.

524.2 Semi-autematic compaction mode

SEMI: The automatic compaction mode (SINGLE) shall be interrupted automatically at lzast S00 mm before
the firat shear frap. A hold-fo-run control device shall control the further movement until all the shear traps
have been passed. This system shall comply with at least required performance level PL, ¢ according to
EM IS0 13849-1, Then the cycle is compleied automatically.

5243 Manual compaction mode

MAM: the compaction mechaniem shall be controlled by the operative by means of & hold-to-run control
davice with at least required performance level PL, ¢ according 1o EN 150 138439-1.
5244 Selection of compaction mode

For a closed system as defined in 3.16.2 the selection of one of the compaction medes described under
5.2.4.1 10 5.2.4.3 requires an intertional action by the operative.

For an open system as defined in 3.16.1 anly the semi-automatic mode or manual mode as describad in
£.2.4.2 and 5.2.4.3 shall be used.

5245 Summary of systems and permitted modes
Mode
Manual Semi-automatic Automatic
System
Clozad system fes Yas fas
Open system from footboard level ‘fos Yo Mo
Open system from the ground level @ Yes Yes Mo

& wilh oceupied foolbeard(s), movements are only pessibhe alter the shear rap has been passed and whan
the distance from the compaction meshanism to the: shear irap is increasing,

5.3 Discharge system

5.3.1

5314

Controls for discharge system

Automatic discharge mode

Automatic tailgate or discharge door opening and closing modes are forbidden.

19
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§3.1.2 Controls for semi-automatic discharge mode

Each seguence of the discharge cycle shall be activated by a hold-to-run control device, The system shall
comply with at least required performance level PL, ¢ according to EN 150 13849-1, except for the final
clasure, A minimum gap of 1 000 mm shall be left between the bottom edge of the discharge door and the
body. The final closure shall only be possible by the external control with a two-hand contral device
(see 5,3.1.4),

53.1.3 Controls for manual discharge mode

Each movermnent of the tailgate or discharge door within the discharge cycle shall be activeted by separate
hald-to-run control devices, The system shall comply with at least required performance lavel PL, ¢ according
te EN IS0 138481, A minimum gap of 1 000 mm shall be left between the botiom edge of the tailgale or
dizcharge door and the body. The final closure shall only be possible by the extarnal two-hand contral device
(sea 5.3.1.4)

5314 Closure mode with external control devices

The contral device for lockingiclosing the tailgate or discharge door shall be situated outside the tailgate or
discharge door trajectory at a maximum horizontal distance of 500 mm and & minimum horizantal distance of
200 mm fram the rear edge of the bady to prevent hitting or trapping of the operative and keep a clear view of
the shear frap.

A two-hand control device as specified in 5.13.4 with at least required performance level PL, b shall be used.
£31.5 Closure mode with in cab control devices

£.3.1.51 Opening the tailgate or discharge door

A hold-to-run control device for opening the tailgate or discharge door may be installed in the cab in addition
or as an alternative,

53152 Closing the tailgate or discharge door

A hold-to-run control for clasing the tailgate or discharge door may be installed in the cab, The control shall be
designed and located so that uninfentional activation shall be impossible. The cab controls shall not be
capable of completely closing the tailgate or discharge door, and a minimum gap of 1 000 mm shall be left

batween the bottom edge of the tailgate or discharge door and the body, The final closure shall only be
passible by the external two-hand control device (see 5.3.1.4).

§.3.2 Operation conditions for the tailgate or discharge door

When the tailgate or the discharge door is lifted hydraulically, it shall be equipped with hose burst protection
valves mounted directly on the lifting cylinders or with other devices o pravent unintended closure.

‘When the tailgate or the discharge door is lifted by other means, it shall be equipped with appropriate devices
to prevent unintendad closura,

The tatal closura time of the tailgate or discharge door shall not be less than 20 2.
5.3.3 Operation conditions for emptying the body and the tailgate

The contred device for the discharging of the body shall be situated outside the trajeciory of the waste being
discharged,

20
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Any compaction made for emplying the compacticn machanism and hopper may be enabled and operated

when the tailgate is in such a position that any shear trap from the compaction mechanism is above 2 500 mm
fram the level on which the rear loaded RCV stands, according to EN ISO 13857, A confrol with at least
required performance level PL, ¢ according to EM 150 13849-1 shall be provided to control this position

Below this height, only manual mode as described in 5.2.4.3 shall be used for emptying the compaction

mechanism and the hopper.
5.3.4 Hinged adaptation frame
The hinged adaptation frama, if fitted, shall be mechanically locked to the tailgate or discharge door in closed

position and mechanically restrained in the open position to avoi unintentional closure or excess opening,

5.4 Requirements for the waste container lifting device(s)
The interfaces and the waste container ifting device(s) shall meet the reguirements of EN 1501-5,
5.5 Position of the waste container lifting device in relation to the tailgate or discharge door

The design and positioning of the waste container lifting device or the control system shall ensure that no part
of the designated waste container can collide with the compaction system and cause damage o the container,

5.6 Satellite vehicle
coupling and emptying process. Spilling of waste shall be prevented.
Tha oparatives of the designated satellite wehicle and the rear loaded RTW shall have good visibility of tha

The designated satellite vehicle shall not adversely affect the structural integrity of the bodywark during its
functional space (see Figure A 4) batwesan the two vehicles during the coupling and emplying process

NOTE
5.7 Hydraulic, pneumatic and electric powered systems

571 Hydraulic system
The hydraulic power system shall comply with the requirements of EN 150 4413,

All hydraulic hoses, tubes and fiftings shall be designed for a burst pressure limit of at least 4 imes the

maximum working pressuna.
Hoses located within 500 mm of persons standing or passing by shall ba shielded to prevent oil jets resulting
from sudden hose failure. The protection shall be sufficiently sturdy to divert flusds away from persans.

The hydraulic oil grade shall be the HPL level according to EN 150 6743,
57.2 Pneumatic system
The pneumatic power system shall comply with the reguirements of EN 150 4414,
All pneumatic hoses, tubes and fitings shall be designed for a burst pressure Bmit of at least 2 times the

wiorking pressure.,

21

Tha installation of the pneumatic systam should comply with the chassis manufacturar's guidalines.

MOTE




4

Ju

BS EN 1501-1:2011+A1:2016
EN 1501-1:2011+A1:2015 (E)

5.7.3 Electric powered system
The electric power system shall comply with the requirements of EN 60204-1:2006.

A main switch meeting the requirements of EN 60204-1:2006, 5.3.3 shall be provided.

5.8 Interchangeable body system

6.8.1 The waste shall be secursly contained inside the body during and after its separation from the tailgate
and subseguant handiing.

582 The locking system of the interchangeable body shall meet the requirements of [ 5,2.3.3 and
5143, If reachable, mountng/demounting mechanisms shall be guarded according to EMS53 and
considering EM 150 13857

58,2 The body andior the taigate shall be compatible with the designated handbng system and slable
urder all handling and storage conditions.

§.8.4 The incab control shall not be capable of completely mounting the body andlor the tailgate. A
minimum gap of 1000 mm shall be left between the adge of the interchangeable body and the tailgate, The
final mounting shall only be achieved by an external two-hand control davice, with a clear view of the antire
shearfcrushing gap,

585 When using a remote contral, it shall be a wired remote control, It shall not be possible o operate the
rarnate control from inside the cab. It shall not be possible to operate the in-cab control and the remate control
at the same time (e.q. by use of a selector switch). The remate control cable shall be of sufficient length to
allow the operative control from a safe area, The closing of the 1 000 mm gap shall only be achieved by a
two-hand control device, with a clear view of the entire shearfcrushing gap.

586 Rear loaded RCV with interchangeable body:

When the body can be separated from the taigate, or removed for separale transportation, it shall be
irnpossible to operate the Iifting device and/er the compaction mechanism exceapt with the hold-to-run controls
far the separating process (e.0. for emptying the compaction mechanism and hopper), as long as the body is
it locked to the tailgate and'or to the chassis-cab, The interbocks shall be at least required peformance kvl
PL, ¢ according to EM 150 13848-1.

5.9 Operating symbols
581 The following operating elements shall be provided with pictograms (graphical symbols) according o

their funclion and direction of movemant as shown in Table 2. All the other operating elements shall be
provided with a pictagram andfor a proper descrphion according to [EC 60417-0D8,
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Table 2 — Graphical symbols

BS EN 1501-1:2011+A1:2015
EN 1601-1:2011+A1:2015 (E)

Ho

Symbal

Meaning

Na of symbol according to
IS0 TODCAEC B0417-D8 @

Manual compaction mode: opan
packar plate

Manual compaction mode: close
packar plata

Manual compastion mode: cariage
plate up

Ianual compaction mode: carriage
plate down

Hec@e

tanual compaction mode: Reverse
compaction cycle

Semi-avlomatic compaction mode
SEMI

Automatic compachon mada:
SINGLE

S

Automatic compaction mods:
continuous cycle: AUTO

i
=]

Aulomatic compacton mode: defined
nurmber "0 of cycles: MULTI

10a

)

Rotating drum system

10k

r

=
%
0>
=

i Serew cofmpaction

11

o

,
P,

Rescua’

12

Lifting tailgateidischarge door

13

Closing tailgate/dischange door

14

U

Emplying tailgate
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No Symbol Meaning HNo of symbol according to
IS0 TOOMES 80417-DB 8
16 } Emptyng waste from the body
.
16 ) Moving ejecton plate systam
backwands
17 ) Moving ejection plate syatem
foreeands
18 E Demounting interchangeable body
———
19 E Mounting interchangeable body
—
20 ; ; Tipping system: body up
21 ; ;.. Tipping system: body down
22 | on 5007
23 O off 5008
24 Q BeliSignal to cab 5013
25 Mo Flashing beacon(s) 1141
- T
28 Working lightis)
/? A1
27 =] ., . Occupied footboard(s)
28 _% Crvemiding footboard safety device
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Mo of symbol according to
150 TO0MMEC 60417-DB @

No Symbal Meaning

29 /" “\,1 Right rotation 0004

30 {-—\\ Left rotation 0004

3 The numbers bebow 5 005 are according 1o the pictograms of IS0 7000 and the numbers abowe § 00 fo the pictograms of

IEC Gl17-DB

558.2 The pictograms may be engraved, or appled via stickers. Both designs shall be legible, durable and
permanently attached at the appropriate working station(s).

5983 Colours for pictograms: black or white, on a contrasting background.
5.9.4 The following colours are exclusive to controls devices (ses EN 80204-1:2006, 10.2):
red: stdp

red on yellow background (red mushroom-head button): emergency stop (see EN 60204-1:2006, 10.7.43
and EM 150 13850)

green:  slar
yellow: rescue
Colours shall ba parmanent,

5.10 Riding on rear loaded RCV by operatives

£10.1 General
It shall not be possible for any person fo ride on any part of the rear loaded RCW except inside the cab or on

the footboard(s) if it (they) is (are) fitted. Riding on the faotboard(s) shall be anly possible when the conditions
described in 5.10.3 are met.

5.10.2 Cab

Tha cab shall retain 2l the safety features provided by the chassis-cab manufacturer for the safe
transportation of the operatives.

Tha height of the first step of the cab entry ghall not excead 500 mm,

5.10.3 Footboard|s) and handles

If & faotboard(s) — handles system is provided the reguirements of 5.10.3.1 1o 5.10.3.3 shall be followed.
510.3.1 Footboards

Fi The footboard(s) shall comply with the dimensions given in Figure B.4-1a, If the difference between tha
total widgth of the RCV and the outer width of the Ifting devices provides less than 450 mm but more than
350 mm for each footboard, footboard(s) with the dimension given in B.4-1b may be used (e.g. refuse
callection vehicle af width less than 2 380 mm or two-compariment refuse collection vehicle): &l

— the foothoard shall be designed as non-slip and such that dirt, ice and snow will pass easily through;
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— anly the flat footboard dimenszions (excluding the rounded edges and the carrying siructure) shall be
considered;

— edges and comers shall be rounded sufficiently {minimum radius: 2,5 mm);

= the surface of the footboard(s) shall be flat and parallel to the ground surface with & 5° tolerance angle,
when occupied;

— footboard(s) and the minimum space occcupied by the operative as described in Figure B 4-2 shall be
located inside the rear loaded RCV's overall width;

— neither the ficed part of the footboard(s) rest position (when achieved by folding, sliding, etc) nor the
carmying structure can be used for riding purpose; footboard(s) shall be designed to ensure that only full
dimensioned and completely deployved foctboard(s) can be used for riding purpose;

— speed limits as described in 5.10.3.3.1 shall be considered. &

The position{s} and the dimenzions of the free wolume for the operative shall be in accordance with
Figure B.4-2.

5.10.3.2 Handles

Handles shall be designad to guarantes safe access and maintaining stable position of a parson on the
foatboard. The pesitionis) and the dimensions of the handles are according to Figure B.4-1.

The handles shall have an anti-sliding surface.
51033 Provisions for footboard(s)
510.3.3.1 If the footboard{s) is (are) occupied, the following requirements shall be automatically fulfilled:
—  compacting:

All the compaction mades (a5 described in 5.2.4.1 to 5.2.4,3) shall meet the requirements of 52 4
— lifting (&) waste containen(s):

Operating the liting device in automatic and semi-automatic mode shall be impossible as defined in
EM 1501-5:2011, 5.3.1.

= speed limiting:
The forward driving speed shall be Fmited to 30 kmih in case of foolboards complying with Figure B.4-1a,
The forward driving speed shall be imited to 25 km/h in case of footboards complying with Figure B.4-1h,
HWOTE This limitation cannot be achieved in all situations: e.g. driving downbill,

Im arder to avoid dangercus situations when driving aver 40 kmih, the spesd shall not be limited if no
detection has ocourred during the vehicle acceleration from & knvh 1o 30 km/h. &

— reversing of the rear loaded RCA:
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Reversing of the RCY shall not be possible.
The prevention of reversing has to be achieved by activation of the brake s;fﬁlerri (e.g. bus brake). The
fully loaded RCY shall remain stationary an a 10 % slope. For chassis without an air braking system, this
has to be achieved by other systems, for example engine stop. When, after a prevention of the reversing
of the rear loaded RCV, the safety device is no longer detecting & person on & footboard, any further
reversing shall be possible only by an imentional re-actuation of the gearbox by the driver, whatever the
type of gearbox: manual, automatic, semi-automatic.
510.3.2.2 Overriding the safety devices:
An additional control (completely different fram the emergency stop button) shall be provided so that in case of
a faulty function of the devica(s) or by road traffic emergency, the speed limitation and reversing safaty
device({s) can be cveridden. This additional control shall be located within easy reach of the driver's seat. This
control shall also stop the compaction systern and the lifting device, and require the control 1o be reset before
the machine can restart. Security functions like the activation of the rescue yellow button shall be kept
operational, The resel sequence can slar only when the rear lpaded RCV is slopped and the angine is
running. After the reset command is given, the safety devices for speed limitation and reversing shall be
reactivated but it shall take al least 5 min befora the rear [paded RCV is ready for use again, It shall not ba
possible to reduce the reset sequence time.
5.10.3.3.3 Detection of occupied footboard(s):
The detection of cccupied footboard(s) shall be achieved by one of the following means:
— detecting the presence of a person by weight:

A verical force of 300 N, impesed at any point of the feotboard, shall introduce the above mentioned
requiremeants,

NOTE The test load shall have a contact surface of at least 100 mm = 100 mm,
— defzcling by space monitering:

There shall not be any possibility for @ person (persons) to stand or sit on the foatboard(s) without being
detected.

— detecting any position of the fostboard which can be used for standing on:

The detection of the usable postion of the footboard{s) shall introduce the above mentioned
requirements,

These detection devices shall be so designed that any foresesable manipulation by the operafives
{e.g. by-passing, putting out of function) shall be avoided.

5 deiated text ]

Detection of an occupied footboard during travel movement over 40 km/h shall activate an awditory/acoustic
warming signal in the cab,

510.3.3.4 Operation of the detection devices:
The detection davices shall be operational a3 long as the ignition key is switched on.

The detection system and the related parts of the bodywork shall be at least required performance level PL, ¢
according to EN 1S0 138481,
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The datection systam and the related parts 1o the chassis-cab shall be at least required performance level
PL, c according to EN IS0 13848-1.

The proper operation of the detection devices shall be checked every tima the ignition kay is swilchad on, at

least before any compaction can take place. |5 In case of a negalive resull, the safety requirements as
defired in 5.10.5.3.1 and 5.10.3.3.2 shall apply. &1

5.11 Control systems

511.1 General requirements for safety circuits

511.1.1 Safety related parts of control systems shall comply with EM IS0 13545841 and EN 150 13849-2
for the movements of the compaction mechanism, as described in 52,31, 5.2.3.2, 5.3.3, when the gap
between the compaction mechanism and the hopper becomes smaller,

511.1.2 I, for any reason, a movement stops, the syslem shall go to a safe state and shall not restart
automatically (see for example EN §0204-1:2006, 7.5).

5.11.2 Emergency stop devices

511.21  Emergency stop devices shall have a stop function of category 0 or 1 according to EM 150 13850,
Thay shall be at least reguired performance bevel PL, d according to EN 150 138451,

511.2.2  Emergency stops shall:

— stap all movemants of all elements of the bodywark;

— be provided in the cab and at each side of the tailgate or discharge door;

—  be located within easy reach of the operative(s);

—  belocated outside of the functional zone,

—  be fitted in a position with a good visibility of the functicnal space;

— overrule all other cperating confrols, except the yellow rescue switches as defined in £.11.3.2;
— be designed according to EN 80204-1:2008, 10.7;

— in the case of an interchangeable waste container lifting device, be prepared to receive an emergency
system with two dedicated lines according to EN 1501-5,

511.2.3  Anunigus auditory signal according to EN 150 7731 shall indicate in the cab when an emergency
switch is actwvated.

5.11.3 Control devices

5.11.3.1 General

All centrol devices shall be:

— adapted to the ergonomic requirements of the cperatives according to EM 8534-1 to EN 854-3;

—  located, positoned and marked such that they can be clearly and permanently identified;
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— lpcated in a position with good wisibility for the operative(s) of the appropriate space(s) as described in
Figure A 4,

— filled in a pasition with a clear view of the appropriate operating space;

— safeguarded against unintentional use to avoid any uncontrolled movement of any part of the rear loaded
RCV (e.g. shrouded buttons);

— with a neutral positicn and the movement to activate the function correspanding to the intendad effect;

— operable by (an) operative{s) wearing working gloves (for external controls only), eg. a minimum
diametar of 20 mm for push buttons.

Marking shall ba done by graphic symbaols according to Table 2 (see also EN G0204-1:2006, 10.2.2).

When mare than one control station can be used, inferlocked controls according to EN 60204-1:2008 shall ba
usad,

511.3.2 Rescue control

A specially marced {vellow) rescue control {see symbel 11 of Table 2) shall be provided to enabla the releasa
of any person caught between the compaction mechanism and the hopper and shall be located within a good
visibilty 1o the hopper. Upon operation of this control the gap between the compaction mechanism and the
hopper shall incraase. This rescue contral shall averrule all confrols, including the emergency controls and
shall be hold-to-run type.

511.3.3 Main switch

Far the bodywaork, a separate main switch shall be fitted in the cab. The main switch shall immeadiately switch
off the entire power supply (electrical, hydraulic, pneumatic) te the bodywork and stap all mavemants of all
elemants of the bodywork. Warning signals and safety related signals {e.g. footboard detection system) shall
not be switched off. No movement shall ocour automatically when the main switch is switched on.

The main switch of the control system shall meet at least required performanca leval PL, b aceording to
EM IS0 13843-1.

5.12 Monitoring

5121 Closed circuit television system

A closed circuit television system (CGTV) shall provide the driver with a clear view of the complate working
space at the rear of the RCV (see Figure A.4-1, area V10).

The minmurm size of the manitar shall be 5 inches. The installation of the moniter shall not restrict the forward
wisibiliny.

It shall give parmanently a clear view whilst the ignition key 2 switched on and the speed of the RCV is less
than 40 kmih,

Other CCTY systemns shall not use this monitor,

5122 Communication

For communication between the operatives and the driver, an acoustic signalling system {e.9. beeper] shall be
provided on bath sides of the bodywark rear part. The operating controls of this acoustic signalling system
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shall be clearly marked and shall be within easy reach of the operatives at the rear of the rear loaded RCV
(see Bell'Signal. symbol 24 of Table 2).

§.13 Electrical components

5.13.1 General

513.1.1 Boxes for controls, switches and terminals not fitted inside the cab shall meet the requirement of
EN 50204-1:2006, 11.4 and be designed for at least the protection grade IP 65 according to EN 60528 (see
&lso EN 50204-1:2005, 10.1.3).

Ardugus conditions including cleaning with hot water pressure jets shall be taken into consideration In the
design.

5131.2 It shall not be pessible to bypass or render non cperational safety contrals, switches or similar
devices by the use of simple taols. -

5132 Remote controls
Wirglass remole cantrals, incleding the slop devica, shall maet the reguirements of EN 80204-1:2006, 9.2.7.

Mo more than one remote operating control shall be designed for each confrolled movement, so that
EM B0204-1:2005, 9.2.7.4 and IS0 15817 do nat apply.

The confrols receiver of the remote control shall be swilched off automatically during travel movemant.

Remote controls shall be capable of operating anly when the operative is within the visible space relating 1o
the operating space of the contralled movemant(s).

If 2 contralled mavemant can be operated from a working station orfand by a remote control, a selector switch
shall be provided at the working station to ensure that only one conirgl is operable at the same time,

Al movemnents shall be stopped automatically in the event of;

— distance between the RCY and the remete control exceeding 10 m;
— interruption of the remcte control by more than 1 s,

—  lpss of power supply of the remote control.

5133 Safety related interlocks

Safety related interlocks shall meal the requiremants of EN 60204-1:2008, 9.3,

£13.4 Two-hand operating controls

Twa-hand aperating contrals shall comply at least with type Il of EN 60204-1:2006, 9.2.6.2 orwith EN 574,
For the fmal closura it shall comply at least with type Il of EN 60204-1:2008, 9.2.6.2 or with EN 574.
5.13.5 Owerload protection

All main chreuits, control circuits and viswal information circuits shall be protected against overload and short
circuit according to EN §0204-1:2008, 7.2.8, 7.2.9 and 7.2.10.
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513.6 Energy interruption
In case of energy interruption the requirements of EN B0204-1.2006, 5.4.3.2 shall be met.

5.13.7 Position sensors
Safaty related position sensors such as bmit swilches, proximity switches or positioning switches shall meet

the requiremenis of EMN 60204-1:2006, 10.1.4.
Wire connections to teminals and components shall be capable of resisting shocks and

Terminals and wire connections
vibrations occurring during the use of the rear loaded RCV and they shall comply with EN 60204-1:2006,

513.8
Wiring terminals shall be fixed in boxes. Mo more than one wire ghall be connected to one

51381
connection point unless the connection point is designed to accommodate several wires, Terminals shall be

1311,
513.8.2
permanently marked according to the wiring documents,
For screwed connections, the ends of flexible wires shall be in accordance with EM 860204-

513.8.2
1: 2008, 13.1.1.
5.13.9 Wiring
The wiring shall be installed according to EN 60204-1:2008, 13.1.2, 13.2.1,13.24 133 and 13.4,
Wires on the zero volt potential shall be marked in & different colour, pictagram, or numbering to the current

5.13.10 Cables

supply wiras,
All cables shall be suitable for the operating conditions and external influences that can exist
5A3.40.2 To pravent waler ingress, all extarnal connactions shall be designed for at least the protection

5.13.10.1
whera they are usad and conform to EM §0204-1:20086, 121 to 12.6. Only flexible cables shall be used.

grade IP 65 according to EN 60523,
For the safety of operations the rear loaded RCV shall be equippad with & minimum illumination of 75 lu,

5.13.11 Working lights
measurad at one meter above ground level and available in the entire visible area (see Figure A.4-1, areas

W5, WE and W10}
It has to comply with the road fraffic regulations.

NOTE
5.13.12 Electromagnetic compatibility (EMC)
The rear loaded RCV shall comply with the requirements of EN 13309,

5.14 Reqguirements for maintenance
For all kinds of interventions in any dangerous zone of the rear loaded RCVY, unexpected stat-up shall be

5441 Unexpected start-up

prevented according to EN 1037,
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5.14.2 Ralsed tailgate or discharge door or tilting body
The tailgate ar discharge doar or tilling body shall be prevented from falling andfer closing unintentionally
during cleaning or maintenance by means of at least one specific mechanical restraint device. It shall be

permanently aftached and shall be capable of supporting 1,25 time the full weight of the tailgate, the discharge
doar, or the body, plus the possible hydraulic forces at the maximum aperaling pressure,

514.3 Access and inspection dooris)

When using an inspection door fo moving parts, this access shall be interlockad without a guard lacking in
such a way that the respective assemblies (e.g. compaction mechanism and discharge system for the body)
become inoperative in accordance with EN 1088, 3.2 (see also 5.1).

The inspection door(s) used for bodies which have a body cleaning system and which do not need access of
the persanal, shall mest the requirerments of EN 547-1 and EN 547-2.

The safety related parts of the interocking system shall ba at least required performance level PL, ¢ according
te EN 150 13840-1,

514.4 Cleaning

The inside of the bodywork shall be designed in such a way that easy cleaning is possible” A special
instruction shall be provided in the information for use if the risk of contamination occurs,

6.15 Stability and driving security

5151 General

The rear lsaded RCWY with working equipment andfor sttachments and optional equipment shall be designad
and constructed so that stability is provided wunder all intended operating conditions including maintenance,
assembling, dismantling, and transportation, as specified by the manufacturer in the operation manual. The
safety factor shall be 1,25

o

NOTE The availabdity of an axle load indicator device in the cab for the driver is recommended. &

5.15.2 Stability In container lifting mode

Stability calculations shall be carried out under the following condition:

— worst lsading conditions concarning the maments and vertical forces for the designated wasle containar,
NOTE Stability calculation method is given in Figure C.3-1.

5.15.3 Stability in discharging mode

Stability calculations shall be carried out under the following conditions:

— unfavourable loading conditions of the body and the hopper filled with waste;

— worsl case load when tailgate is Ifted andior body is tilted for discharging;

— residual waste (25 % of the body volume) after tipping of the body.

NOTE Stability calculation method is given in Figure C.3-2.
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5.15.4 Lateral stability
Stability caloulations shall be carried out under the follawing condition:
— worst loading conditions conceming the momeants and vertical forces for waste and wind.

MOTE Stabllity calculation method is gven in Figure C3=3,

5155 Minimum front axle(s) load

The rear keaded RCV design shall be such as the minimum front axle(s) load shall not fall below 20 % of the
total rear loaded RCY weight during travel movement.

The design of the rear loaded RCY shall take into account the reguirements of the chassis-cab manufacturer
for load repartition and compliance with the read traffic regulations.

NOTE Minimum conditions for the relative frant ade load (RFAL) are given in the formula of Figure C.2.
5.16 Other

5.16.1 Exhaust pipe

The flow of the engine exhaust shall be directad away from the working station(s) and from the footboard(s) if
fitted. The exhaust systam is preferably vertical.

The exhaust system shall be suitably mounted andior safeguarded to prevent any burns ta the skin,
5.16.2 Ventilation of the body

When the body of a resr loaded RCV is completely closed (2.9, drum body type), the body shall be fitted with
an axhausting device which will achieve an air exchange rate of 20 times the bady volume per hour,

5.16.2 Vibration
5.16.2.1 Hand-arm vibration

Where the arms of the operative are subjected to a weighted roct mean square acceleration emission from the
rear Ioaded RCV in excess of 25 mis’, the actual figure shall be stated. If the emission is lower or equal
te 2,5 mis®, then it shall be stated that it is below this limit,

MOTE Measurament has shown that the magnitude of hand-arm wibration on the steering whesl or contral levers of
e RCW is in general signiicantly below 2.5 M‘S’?. In this case It i3 sufficient to mention that the acceleration is below this
lirnit.

516.3.2 Whole-body vibration

Where the body of the operative is subjected to a weighted rool mean square acceleration emission from the
rear loaded RCV in excess of 0,5 m/s®, the actual figure shall be stated. If the emissicn is lower or equal o
0,5 mis’, then it shall be stated that it is below this limit

NOTE 1 This single whaole-body wbration emission value datarmined under paricular operating and road condilions
and s thersfore not representative for the waricus conditions in accondance with the imtended use of the RCV.
Consequently this single whobe-body vibraion emission value declared by the manutacturer in accosdance with this
Eurapean Standard is not intended to determing the whode-body vibration exposure to the operativeda)} using the RCV.
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MOTE 2  The highest roct mean sguare value of weighled acceleration of whele-body vibration is in accordance with
the directve 2002/44/EC the highest value of the 3 values in orthogonal directicns of vibration under consideration that the
harizomal directions are multiplied by 1,4,

MOTE3  ARernatve for the measurement of these vibeation values thiough the manufaciurer these values can
determined on the basis of measurement taken for technically comparable RCWE which is representative of the RCV 1o be
produced.

516.3.2 Uncertainty of vibration measurements

The information of vibration shall include infermation of uncertainty of vibration measurement,

NOTE Infarmation to the uncertainty of vibration measurements and the declaration and vesification of vibraton

values are alven in EN 120961997, For the esfimation of the wncertainty are indicated in [ EM 120961997
Table 0.1 @] values of 0.4 and 0,5 of the: measured whration value in dependency on the vibeaton level,

5.16.4 Fire extinguisher

Fire eﬂingiuisher[s:l shall be provided if required by traffic and other relevant ragulations.

5.17 Neise control

The rear loaded RCV shall be designed to minimise the noise at the operative's posiions

The noige Measurament:

— emission sound pressure level at the operative’s positions;

= airborne sound power level during waste collection;

shall be made according to EN 1501-4:2007.

The noise test code of EN 1501-4 applies to the whaole machine (RCV with its waste container lifting device(s)
fitted).

€& Verification of safoty measures and/or protective measures

Safaty requrements and measures in Clause 5 of this standard shall be verified according to Table 1 in
Clause 4 (sixth/last column),

The verification regime covers the fellowing basic venfication:

1) type verfication, including unique machines, the result of which is to ensure that the type of machine
comphies with the requirements of the European Standard;

2y individual verfication of each machine put on the market, the result of which is to prove that, before
dispatch, each machine satisfies all the safety reguiremenis

The quality contrel procedures determine the applicable verification regime.
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7

Information for use

7.1 Warnings

Warning in the cab
The auditory warning signals are defined &s signals which are on different frequencies andfor impulse train,

711
Auditory

7.1.1.1

according to EN 150 F731.

The audible level of the acoustic warning signal inside of the cab can be adjustable but not less than a sound
pressure level of 85 dB{A) and not more than & sound pressure level of 80 dBA) measured according to
EM 15014 It is defined as a rapid intermittent signal according to EN IS0 7731,

Switched off by

The auditary warning signals shall be cperational as long as the main switch is switched on

Main awitch

The following auditory wamings shall be pravided in the cab for:
Signal
Ignitson key

Ignitsan key

Emengency slop
Coammunication between driver and operatives
Drivang over 40 kmidh with footboand cccupled

7442

Visual
The visual warning signals are defined accarding o EN §1310-1.
The following visual warnings shall be provided in the cab, if applicabls

i

optical indication (2.9, pictogram, text or light) if footboard(s) isfare occupied, independently fram the

activation of the override control,

red flashing oplical indication {e.g. pictogram, text or light) if foctboard safely ovemide control B
orange light with pictogram or text -indication that the vehicle is unsafe, e.g, access door open; loader

activated; &l
crane out of transport position, interchangeable body nat locked.

External warmnings

71.2
External warning signals shall be provided,
The naticnal raad regstration regulation shall be complied with,

NOTE
7.1.21  Auditory warning signals

a5

following situations:
rear boaded ROV is reversing;

The following auditory wamings shall be provided outside of the rear loaded RCV and activated far the
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— lailgatesdischarge door is moaving.
— interchangeable body is moving;

— situation where any part of the designated waste container or the lifing device can collide with the
compaction mechanism, e.g. when kading waste by crane.

The external audible level of the acoustic warning signal may be adjustable but not kess than a sound
pressure level of 80 dB (A) and shall comply with the requirements of EN IS0 7731,

7.4.22  Visual warning signals

The rear loaded RCY shall be provided with at least one flashing beacon, wisible from all directions, and
located where it does not dazzle the operatives. It shall light up amber {orange).

The rear loaded RCW shall be provided with reflecting waming stripes according to the traffic regulation.
71.23  Warning labels

Waming label{s) instructing the operative of the dangercus zone{s), eg. compaciion mechanism,
tailgate/discharge door, shall be provided,

7.2 Operation manual

The rear loaged RCV shall be deliverad with operating instructions and shall, as a minimum, include the
fellowing infarmation:

— description of the rear loaded ROV,
— manufacturers name and address and, where applicable, its authorized representative (see 7.4);
— infermation on the intendad use (ses Introduction, Clause 1)

— information on the driving conditions considered by the chassis-cab manufacturer (see Introduction,
Clausa 1); :

— prokibition of the predictable misuse including transpottation and lifting of persons (see 5.10.1);

— information about operatives not using any part of the rear lsaded RCV except the cab and, if fitted, the
footboard(s) for riding purposes (see 5,101},

= filled-in data shest for dimensions, mass, efc.. according to Figure A.2 and Figure C.1;
— advice on the competence of the operating personnel (see Introductian);
— advice that rear loaded RCV shall only be operated by trained personnel (see Infroduction),

= information on the stability of the rear laded RCV, weight, location of centre of gravity (s2e Figures C.1,
.2 and ©.3);

— information on risks if the safety measures incorporated by the designer and the instructions given are nat
fallowed (e.g. change in stability through raizsed bodywoerk or tailgate) (see Figures C.1 and C.3);

— information on altachment and positioning points for interchangeable waste container lifting device
{see 5.4);
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chassis-cab, e.g. loader crane, stabilizer(s) (see 5.4, 5.8),
— description how to stow element(sjof the rear losded RCY which can go oufsids of the legal dimensions
and shall be secured for travelling e.q. loader crane, stabiliser(s), any element of the waste container

lifting device(s) (see 5.5);

description of the contrals {see 5.11);
advice that maintenance work on safety related parts is only to be carried out by trained personnel

information on mounting and fixing of supplementary pieces of demountable machinery on the

— descrption of the mounting/demaunting and handling system far the interchangeable bady (see 5.8),

infarmation on the fuses;

(see 7.3),
— safely information about anyone neading 1o gain access o the raof of the bady,

— safety information about oparative needing to enter tha body (see 5.14),
— safety infarmation about emplying a satallite vehicla if the rear lnaded RCV is designad for this application

— advice that the rear loaded RCV shall not be used when safety devices are not effective; e.9. emergency

[see 5.6);
stop, footbaard detection system;
— advice for cleaning the bodywork, including advice for cheaning with & hat water prassure jet;

—  checks to be carmed aut in normal use and their imescale,

— checks to be carried oul after major repair,
— emeargency procedure far any energy failure of the bodywark,

— tests for the warning signals {see 7.1);
— if foatboards are fitted, description of the detection system (see 5.10.3),

— description of the remote controlis) if fitted (see 5.13.2);
designated waste cantainers and their infended use, if it is (they are) fitted (see 5.4, 5.6);

— list of the designated waste container lifling device({s)loader crane, winch with their comesponding
— emvirgnmental conditions {espacially range of temperature) of the geographic area for which the rear

lsaded RCV is designed and is to be operated (see Introduction, Clause 1);

alrbarne sound power level determined aceording to EN 1501-4 {see 5.17):
amission sound prassure levels at warking stations determined accosding to EN 1501-4 (see 5.17);
— advice on the persanal protective equipment (PPE), which have to be used according to rE|el.|'Ell‘.|t health

and safety requirements,
ar

— main charactaristics of the interchangeable lifting devices: maximum weight, ovarhang, etc (see 5.4,

5.15.2),
hew to recaver the rear loaded RCV after 2 major break-down,
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— informiation conceming hand-arm and whole-body wibration emission (see 5.16.3);
— information retated to the pre-use and after-use of the rear loaded RCV.

7.3 Maintenance

The mformation for use manual shall cover the preventive manienance and the maintenance schedule and
give detaled information related to the perodic maintenance procedures. The specific section “safety
information” covers the safety precautions, general warnings and safe practices for maintenance.

It shall cover also information for minimum training requrements for mamlanance personnel including the
foliowing items:

— checking of the safety devices;

— information on componeants requiring maintenance for keeping a safe rear loaded RCV and the infervals
at which senicing is reguired;

— information giving safety precautions;
— safety informafion about gaining access 1o the roof of the body;

— information how fo use the lifting points of heavy components or sub-assembles that have to be lfied in
one piece.

7.4 Technical file

The data sheet used for rear loaded RCV serves as @ communication tool batween the customer and the
manufaciurer (for examples of data sheet, see Figures C.1, C.2 and C_3)

All measurements of the RCV are made with the RCV on a fiat horzental surface. The bodywork shall be
empty except for the load repartitions

7.5 Marking
Mo orealias.s, remmer ke ket St fnllod praciunsdle sk
— name and address of the manufacturer and. where applicable, the authornized representative:
— designation of the machinary,
— mandatory marking 1,
— year of construction,
— designation of series or lype;

— seral ar identification numbar.

1} For machines and their related products intended to be put on the market in the EEA. CE marking as defined in the
applicable European Directiveds), &.g. Machinery, Outdoor noise, Explosive atmospheres ATEX. Fressure equipment.
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Figure A.1 — Interfaces
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Annex A
(normative)
Description of interfaces, volumes, and systems
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et /VY IS
{
i B 5
Key
cheesis
2 cab
3 body
4 tailgatedDischarge door
5 waste container Ffting devica
6 waste container
interfzce chassis-bodywork
interface tailgate/discharge door-lifing device

inberface liting device - wasie conlainer

w O
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7
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T VRl AS PV

Kay

boaty

tallgate
compaction system
lnading edge
guida flap

rave rail

- W B A B e

hopper
4= wolume of the body

- s

% = valume of the hopper

5 = extra voleme with guicde flap

Figure A.2 — Bodywork components, capacities for waste
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a  situation wilh waste container lifing devies and footboard
b situation with compaction system, gueide Rap and footboarnd
1 chassis &  packar plaie
2 cab @ guida flap
3 body 10 rave rail
4 tailgate/Discharge door 11 footooard
12 hopoer
13 gjection plate
14 mounting frame

5 waste container lifting device

6 compaction mechanism
Figure A.3 — Specific terms used for compaction, ejection plate system and waste container lifting

-
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1 brhy

tzilgate

compaction mechanism
functonal apace

rigghil risar working station
laft rear working stabion
discharge working station

in-cab waorking station

W o -4 dn o B oo R

rernode working station

Fe right warking station visible space at ground kevel

Ve lefbworking station visible space at ground level

17 discharge working station visible space at ground level

Vasy  right mirror visible space (indirect)

Faz  left mirror visiole space (indirect)

Fap  CCOTV visible space al grownd hevel

Working stations 7, 8 and 9 can be located on the left hand or right hand side of the rear loadad ROV,

Figure A.4-1 — Functional space — Working stations and their visible spaces — Top view
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1 bedy
7  tailgate
4 functional space
Figure A.4-2 — Functional space — Side view
Figure A.4 — Functional space and working stations
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Annex B
(normative)

Open and closed systems — Footboard(s)

W
I
i L
|
|
| |4
i =i
il | -
0 ; -
_T.._ ] _..r
T
Key :
1 ground level
2 ading edge
3 rave rail
4 fociboard
Az 1000mm Height of the rave radl

W width of loading coening

Figure B.1 — Open system from ground level
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il

TS Py /IH”//‘%

Key

1 ground level

2 lpading edge with guide flap

3 rave rall

4 pottom of loading edge

5 guice flap

6 footboard

& =1 000 mm distance fram bottom of loading edge to occwpied footboand(s)
21400 mm diatance fram bothom of lnading edge fo ground level

& =850 mm digtance fram bothom of lnadng edge to shear trap

W width of loading opening

Figure B.2-1 — Open system from footboard level and closed system from ground level
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iy
AT VS T Ve
1
Key
1 grownd kevel
2 loading edge
3 rave rail
4 footboard
5 bottom of leading edge
21400 mm distance rem bottam of loading edoge 0 grownd kevel
K = B50 mm distance from bottam of loading edge to shear trap
S5 =0 honzontal distance between end of footiboard and loading edga
W width of loading cpening
Wy=0 honzontal distance between loading opening and footboand

Figure B.2-2 — Closed systemn from footboard level and closed system from ground level
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Wy 1L LM 1 1
Key
1 ground level
loeding edga
3 rave rail
41 low loading edgs
4-2  high loading edge
5 footboard
Dy 21400 mm  distance from low loading edge to grownd bavel
Dy z1400mm  distance from high loadeng edge to cocupeed faotboard(s)
R = 850 mm distance from koading edge to shear trap (# ; low loading edge; & - high loading edge)
distance batwaan the rear edge of faolboard and the high leading adga
width of low loading opening
distance from baading low opening to edge of footboard

I

L5 z20
Wz = 200 mm
Figure B.2-3 — Closed system from footboard level and closed system from ground level

Figure B.2 — Open and closed systems — Dimensions
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Kay

1 ground level

2 loading edge

4 rave rail

5 loeolboand

& contactbess guard beams

C= 1400mm  distancs from botiom of loading edge fo ground

F= 80 mm maxamum gap betwsen half beams

1= 80 mm distance between beams and between rave rail and first beam

Sz 1400 mm - distance from upper beam to foothoard when dosed systern from footboarnd level
= 400 mm minimum distance frem lowar beam to shear trap

R = GO0 mm minimum distance from upper beam 1o shear rap

width of loading opening

Figure B.3-1 — Closed system from ground level or closed system with partial protective device from
footboard level
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’//K/f/fﬁ\x

2
S ﬁfﬁ/ﬁfﬁ<
1

Key
around level
2 loading edge
3 rave rail
5 footboard
#  contactless guard bea!'ns
iz 1000mm  Destance from bottom of loading edge o growend kvl
F= a0 rmm Mawarmum gap betwaen half beams
I= 830 mm Distance batwean beams and between rave rail and first baam
Jz 1400 mm Distance from upper beam to footboard when closed system from footboard Bewel
Erz 400 mm Minimurm destance fram lower Beam to shear trap
F2z  BOOmm Minimurm distance from upper beam to shear lrap
w Width of loading opening
Figure B.3-2 — Closed system from ground level or closed system from footboard level with
protective device
Figure B.3 — Protective devices
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Figure B.4-1a — Riding on footboards — Footboard(s) and handles — Situation |
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Figure B.4-1b — Riding on footboards — Footboard(s) and handles — Situation Il

Figure B.4-1 — Riding on footboards — Foothoard(s) and handles
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Figure B.4-2a — Riding on footboards — Minimum space occupied by the operative — Situation |
[
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Figure B.4-2b — Riding on footboards — Minimum space occupied by the operative — Situation Il

Figure B.4-2 — Riding on foolboards — Minimum space occupied by the operative
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Key

£ Lop vEw

5 footboard

6 handle

T herizontal handle altermstive to werbcal one

B minimum space oocupied by the operative standing on the footboard

A = ABDmm Fooz 1450101 750 mm

& = 350 mm & = 1400t 1 700 mm
£ » 150 mm

[ < B* 5 = 125 mm

= 50t BO mm o= 13004 1 700 mm

F = 251035 mm w2000 mm

i = ASD mm W = E0mm
X = 275mm

J = 560 mm preferable Y 2 450 mm

450 mm minimium

K = 1000mm

Erx” = 700mm &l

L = 13012 280 mm

Minimal handbe kength: 150 mm

Py clieterd dat 4

Figure B.4 — Riding on footboards — Footboard(s), handles and minimum space occupied by the
operative
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Annex C
(informative)

Technical file

AL LELTES # o i |._/ :f.f‘ £
(-
L« & |
I # -
- y -

Chassis manufaciurer
Chassis type
Raquired powar

Body manufacturer

Body type
Discharge time

Ry
fz
Ry

iy
My

¥y
r.z‘

[E3

SEC

cestance front to first rear axde
destance between rear axles
distance front to second rear axde

dapariure anghe

mass of collected waste
mass of body

volume of body
walurme of hoppes
extra volume with guide flap

Figure C.1 — Dimensions and masses
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FY &,1 F, A

Key
Fa exde load on front axle W wheslbase [or calculated afective wheelbase)
fa gxde boad on rear axle R:  front ade spread
W total welght K3 rear ade spresd
Bq  rear ade spread
Sirghe kaad
N Fa Ra T
1| Legal payload kg
2 Chassis (manufacturer) My 4]
L [without driver or operative)
2 | Bodywork (without lifting device) My kg
Type:
4 Waste contamer lifting device My kg
Type
5 Total massof 2+ 3 + 4 M + My + M) kg
G | Max theoretical payload 1 = § kg
7 Met  payload {(permissible weight) k
Mo cwerload on an aska) g
8| Density kgim’
Cakeuabion of relative front axleds) load (RFAL) according to the retracted siroke of gjection plate loaded body
[ RFAL 20,2 - welght (M, & Ve ¥ W+ 17

Remarks:

Data Company/'Signature:

Figure C.2 — Axle load calculation
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Fo = load on front ade

Feoo= maxirmum permissible load of the waste confainer

A = distance between Hpping edge (ie) and centre of gravity of the waste container

a = safely factor: 1.25

My = whesalbase (In case of two rear axdes, caloulation shall be done on the rearmost axle)
Formula

Fa#lly=a % F, %4

Figure C.3-1 — Instructions how to calculate stability in the container lifting operation
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Kay
Fe = kg forcs from mass of body
Fa = kg forca from mass of chassis
Fa L] kg forca from mass of ejection plate
Fi = kg force fram mass of lifing device
Fi = kg force from mass of tailgate
Fad = kg force from mass of non compacted waste
Faz = kg forca from mass of compacted wasta
fn = mm digtance cog of body to te
I = mrm digtance cog of chassis o e
fa = mm distance cog of ejection plate to te
i = mm distance cog of ifting device fo te
i = ___mm distance cog of gravity of tailgate o te
fs1 = . mm distance cog of non cormpacted waste to te
fu = mm distance cog of compacted waste to te

with: centre of gravity=cog, tipping edge = ta

The forces are caleulated with 2 density for the residual waste in the hepper at 400 kgim’
and in the body at BOO kgim®

In case of two rear ades, calculation shall be dona on the rearmost ade
a = Safety factor : 1,25

Farmula

Forlk+For bt Fpalpza(Rni ¥ F2E * Fa %l + Fag ¥ fag)

Figure C.3-2 — Instructions how to calculate stability in the discharge operation
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fru

———l T
I e —

LT

Kay

hw  hesght of the centre of gravity of residual waste
hi hesght of the centre of grawty of bodywork

he heaght of the cenire of grawty of chassis

fva hesght of the: centre of lateral bodywork surface
Fee  weight of residual waste in N

Fe weight of bodywork in N

Fe weight of chassis-cab in N

Faw  tipping force of residual waste

Fge  fipping force of the bodywark

Fso  tipping force of the chassis-cab

Fzw  wind force calculated by g = ew x 4 fwith g: Pressure fram wind velocity, ow Shape factor {normally 1,2), A- Latersl
surface of the RCW)

te tpping eage

e distance from centre of gravity to tipping edge

i incline of the ground the RCY stands on (5 slope towards tipping edge)
a safety factor : 1,25

2 residual washe
Formula

A% [Fapw®h,+Foa®hg*Foc®lic* Fop® ] = [Fu+Fa+ ]2 ivecosa

Figure C.3-3 — Instructions how to calculate the lateral stability

Figure C.3 — Stability
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Annex ZA
(informative)

Relationship between this Standard and the Essential Requirements of
EU Directive 2006/42/EC

This Eurcpean Standard has been prepared under 3 mandate given to CEN by the European Commission
and the Eurcpean Free Trade Association lo provide one means of conformity o Essential Requirements of

the Mew Approach Directive 20064 2/EC

Once this European Standard is cited in the Official Journal of the Burepean Union under that Directive and
has been implementad as a national standard in at keast one Member State, compliance with the nomative
clauses of this Eurcpean Standard confers, within the limits of the scope of this European Standard, a
presumplion of canformily with the relevant Essential Requirements of that Directive and associated EFTA

regulaticns.

WARNING — Other requirements and other EC Directives may be applicable to the product(s) falling
within the scope of this European Standard.
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