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Foreword
ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-govermmentat—mr—iatsonr—with—SO;—atso—take—Partim—the—work—SS—coltaborates—ctosety—with—the
Internationpl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part.2.
The main task of technical committees is to prepare International Standards. Draft International Standdrds
adopted by the technical committees are circulated to the member bodies for voting:. Rublication as|an
Internationpl Standard requires approval by at least 75 % of the member bodies casting.a'vote.

Attention ig drawn to the possibility that some of the elements of this document may/be the subject of patent
rights. ISO|shall not be held responsible for identifying any or all such patent rights:

ISO 20474+12 was prepared by Technical Committee ISO/TC 127, Earth~moving machinery, Subcommiftee
SC 2, Safdty, ergonomics and general requirements.

ISO 20474 consists of the following parts, under the general title Earth-moving machinery — Safety:
— Part 1} General requirements

— Part 2| Requirements for tractor-dozers

— Part 3] Requirements for loaders

— Part 4] Requirements for backhoe loaders

— Part 5] Requirements for hydraulic excavators

— Part 6] Requirements for dumpers

— Part 7} Requirements for.scrapers

— Part 8] Requirements.for graders

— Part 9] Requirements for pipelayers

— Part 1D: Requirements for trenchers

— Part 11: Requirements for earth and landfill compactors
— Part 12: Requirements for cable excavators
— Part 13: Requirements for rollers

— Part 14: Information on national and regional provisions [Technical Specification]

iv © 1SO 2008 — All rights reserved
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Introduction

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

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

WHen requirements of this type-C standard are different from those which are stated in type-A.onB|standards,
the| requirements of this type-C standard take precedence over the requirements of the other stgndards for
magchines that have been designed and built according to the requirements of this type-C Standard.

Prqvisions that are applicable for Australia, EU, Japan or the USA, and which are/mandatory for ¢compliance
with specific governmental laws, directives or regulations in force in the particular, country or regior], are given
in ISO/TS 20474-14.

NO[TE Other countries or regions may also have regional requirements.

© 1SO 2008 — All rights reserved \"
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INTERNATIONAL STANDARD

ISO 20474-1

2:2008(E)

Earth-moving machinery — Safety —

Part 12:
Requirements for cable excavators

1

Thi
inte

Scope

s part of ISO 20474 gives the safety requirements specific to cable excavators.as defined in ISC

ea
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IS

nded to be used in conjunction with ISO 20474-1, which specifies general safety requirements

6165. It is
common to

h-moving machine families, and with ISO/TS 20474-14, which gives information on provisiofs that are
mandatory in particular countries or regions. The specific requirements.given in this part of ISO 1
precedence over the general requirements of ISO 20474-1.

part of ISO 20474 deals with all significant hazards, hazardous situations and events rele
h-moving machinery within its Scope when used as intended” or under conditions of misuse
bseeable by the manufacturer (see also ISO/TS 20474-14).)t specifies the appropriate technica
eliminating or reducing risks arising from significant“hazards, hazardous situations or eve
nmissioning, operation and maintenance. It is not applicable to machines manufactured before
publication.

an also be applied to cable excavators, their*undercarriages and upper-structures, if intended
nbination with other equipment or attachnients such as drill rigs, pile-driving, extracting and m
Htrack, walking legs, pontoon, ship) eguipment or stationary undercarriages. It does not de
cific hazards relevant to such additional equipment or attachments.

Normative references

following referenced “documents are indispensable for the application of this document.
rences, only the .édition cited applies. For undated references, the latest edition of the
ument (including@@any amendments) applies.

O

D 2867:2000, Earth-moving machinery — Access systems
4310Cranes — Test codes and procedures

5010, Earth-moving machinery — Rubber-tyred machines — Steering requirements

P0474 take

ant to the
reasonably
measures
nts during
the date of

for use in
oving (e.g.
al with the

For dated
referenced

ISO 6165, Earth-moving machinery — Basic types — Identification and terms and definitions

ISO 6014, Earth-moving machinery — Determination of ground speed

ISO 7546, Earth-moving machinery — Loader and front loading excavator bucket — Volumetric ratings

ISO 15219, Earth-moving machinery — Cable excavators — Terminology and commercial specifications

IEC 60204-32, Safety of machinery — Electrical equipment of machines — Part 32: Requirements for hoisting

ma

chines

ISO 20474-1:2008, Earth-moving machinery — Safety — Part 1: General requirements
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EN 474-1:2006, Earth-moving machinery — Safety — Part 1: General requirements

EN 791:1995, Dirill rigs — Safety

3 Terms and definitions

For the purposes of this document, the terms and definitions given in 1ISO 20474-1 and ISO 15219, and the
following, apply.

3.1

excavator
bucket, fro
hook or ba

[ISO 6165:
NOTE

3.2
boom hois
boom (low

3.3
lift system
main winc
assembly)

4 Safef

4.1 General

Cable exc{
far as thos

4.2 Acc

ISO 20474

cable exclvator

having a wire-rope-operated upper structure designed primarily for excavation with a\ drag
nt shovel or grab, used for compacting material with a compaction plate, for demolition”work|
I, and for material handling with special equipment and attachment

006, definition 4.4.3]

For a definition of excavator, see ISO 6165.

bt system
pr, intermediate and head section), A-frame system and boom hoist winch system

h system used for earth-moving, demolition, compaction and object-handling (e.g. with h
applications

y requirements and/or protective-measures

vators shall comply with the safety requirements and/or protective measures of ISO 20474-1, in
b are not modified by the spggific requirements of this clause.

PSS

-1:2008, 4.2, shall’apply, with the exception that the maximum width, G, of a ladder betws

ine
by

bok

as

pen

parallel hgndrails, as specified in ISO 2867:2006, Table 2, may be greater than 600 mm when the hand

rails/handH

4.3 Operator's-station

olds are placed in the door opening.

4.31 G

ISO 20474

eneral

-1:2008 4.3, shall apply, together with the following (4.3.2 to 4.3.4).

4.3.2 Roll-over protective structures (ROPS)

ISO 20474

-1:2008, 4.3.3, is not applicable to cable excavators.

4.3.3 Operator's protective guard

For mandatory national and regional requirements, see ISO/TS 20474-14.
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.4 Operator's seat vibrations

For mandatory national and regional requirements, see ISO/TS 20474-14.

4.4 Operator's controls and indicators

4.4.

1 Controls for driving and steering

ISO 20474-1:2008, 4.5.1 d) and 4.6.1, shall apply, except that the movements of the controls for driving and
steering do not need to correspond to the intended direction of movement if the upper structure is not in the

nofmal driving direction.

4,

ISQ 20474-1:2008, 4.5.1, shall apply. Additionally, warning indicators shall be provided at the

sta
the

application.

4,
1S

1S(
30

Fo
the

4.6

Ca
the

4.7

Fo

4.7

The
lev

Thd

i

2  Warning indicator

ion or other relevant location to indicate the activation of the free-fall operations”(sée 4.7.2) and
deactivation of the load moment limiting devices (see 4.8.1) during dragline bucket, grab and f

Steering
20474-1:2008, 4.6, shall apply, with the following exceptions.

20474-1:2008, 4.6.2 shall apply only for rubber-tyred cable*excavators with a travel speed of]
km/h measured according to ISO 6014.

rubber-tyred machines with a travel speed less than or equal to 30 km/h, ISO 5010 shall apply
requirements for emergency steering.

Swing brakes

ble excavators shall be equipped with-swing service and swing parking brake systems, which
requirements as defined in Annex Al

Lift system

mandatory national anhd,regional provisions, see ISO/TS 20474-14.

1 Force-controlled operation (lifting, lowering)

b lift system\of cable excavators shall be fitted with a brake that actuates immediately after the
br or pedal.controls.

b bfake system shall automatically actuate in case of a loss of energy or force-controlled lowe

operator's
to indicate
ront shovel

more than

except for

shall meet

release of

ring. There

sha

II'be no effect on the stability of the excavator during this operation.

The brake system shall be capable of holding the rated load as specified in 4.9.

4.7

.2 Free-fall operation

The lift system of a cable excavator shall be fitted with a brake that actuates immediately after

corresponding activation of the pedal control, or

release of a hand-operated lever control.
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The brake shall be so designed that a dynamic load and a progressive actuation is possible. The rope guide
shall be so designed that an uncontrolled run-up or run-off of the rope is avoided.

4.7.3 Switch-over

There shall be no load lowering in case of a switchover from the “force controlled lift/lowering” operation to
“free fall” operation.

474 Boom

The boom [of a cable excavator shall be secured against repulsing in the case of a sudden release of the load.
The boom shall be equipped with a limit switch to avoid backward overload.

The conndction (bolts) of the boom-pieces shall be so designed that mounting and disassembling can|be
carried out|without the need for a person to remain under the boom.

4.7.5 Ropes

The ropes ppf cable excavators shall have safety factors in accordance with Table 1.

Table 1 — Safety factors of ropes

Group 12
Attachments Boom-holding ropes
Dragfine Lift or Diading ropes | OPerating-with load connected Lifting blc:)c;r(r; withoyt
Grdb closing ropes 9ging rop
. . Active Statid
Hogk Active ropes Static ropes ropes ropes
3,55 3,0 3,55 3,0 3,05 3,0

@  The facfors are the relation between the minimum breaking force of the rope and the maximum static load of the cable excavator
when used gs intended.

4.7.6 Rope drum, rope pulley

4.7.6.1 (General

The rope drum and rope-pulley shall be built and designed so that damage to the rope and run-off or tripjout
of the rope|guide is\avoided.

4.7.6.2 Rope drum

The ratio between the rope drum diameter and rope diameter shall be 1:20 at a minimum.

4.7.6.3 Rope pulley
The ratio between the rope pulley diameter and rope diameter shall be 1:22 at a minimum, measured at the

thread of the groove. Exceptions to this are permitted for fair leads of drag ropes, rope guidance pulleys and
auxiliary ropes, such as grab guidance rope, digging guidance rope, ballast guidance rope of fair leads.

4.7.6.4 Flanged wheel projection

The beaded edge of the winch drums shall be at least 1,5 times the rope diameter.

4 © 1SO 2008 — All rights reserved
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4.8 Limiting devices

4.8

.1 Load moment limiting device

2:2008(E)

The lift system and boom hoist system of cable excavators in object-handling applications shall have a load
moment limiting device to avoid overload. The load moment limiting device shall be adjusted to the rated load
as defined in 4.9 with a tolerance of +10 %. Operations that reduce the load moment shall be possible after

the

4.8

Ca
Its

4.8

Thd
o\

4.9
4.9
Thd

Ca

wh

functioning of the load moment limiting device.

.2 Lift limiting switch

ble excavators in object-handling applications shall be equipped with a limiting switch for lifting
hall be possible to lower the boom after activation of the lift-limiting switch.

3 Limit switch for the boom hoist system

rload of the boom. Boom lowering shall be possible after actuation of this limiting switch.

Calculation of the lift capacity
1 Calculation method
e calculation of the lift capacity of a cable excavator shall be madg on the basis of the following c
flat surface;
hard surface (depth of penetration = 0);
tipping line in accordance with EN 791:1995, 5;5;
load test according to 1ISO 4310.

culate the tipping load, Piips expressed-in newtons, as follows:

9,81.m-X
ot

ere

m is the mass of the cable excavator including the mass of the equipment (e.g. bog
kilogramskg);

X is the\horizontal distance of the centre of gravity of m to the smallest tipping line acco
EN791:1995, 5.5, in metres (m);

RA_is the horizontal distance from the application point of P to the smallest tipping line a

movement.

e boom hoist system of a cable excavator shall be equipped with a limiting switch to avoid g backward

riteria:

m, jib), in

rding to of

tcording to

EN 791:1995, 5.5, in metres (m).

Calculate the rated load, P,, expressed in newtons, as follows:

P, :‘I,%X(Pﬁp —O,1><Fi)

where

Piip is the tipping load, expressed in newtons;

F.
ISO 4310, in newtons (N).

© 1SO 2008 — All rights reserved
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4.9.2 Rated load table for object-handling application

A table of the rated lift capacity established by the manufacturer shall be provided, taking into account the
conditions given in 4.9.1 and the test conditions specified in ISO 4310.

The table shall be available at the operator's station.

4.10 Safety-related parts of the control system

ISO 20474-1:2008, 4.17.1, shall apply for all safety-related parts and devices (see 4.7 and 4.8) required on
the machine.

4.11 Stallility

4.11.1 Genheral
ISO 20474+1:2008, 4.11 is applicable, with the following additions.

For mandatory national and regional provisions, see ISO/TS 20474-14.

4.11.2 St1bi|ity in different applications

All rated capabilities as defined hereafter are based on tests and/or calculations on machines being level and
on a firm sppporting surface.

The mass pf the load, its density and the location of its centre of gravity as well as the mass of the attachment
shall be in¢luded in the determination of the rated operating load and-the size/capacity of the attachment.

In order to|provide sufficient stability, the rated operating load-at the intended operation shall be determined in
accordance with 4.11.3 to 4.11.5.

4.11.3 Drdgline bucket

The capacilty for cable excavators in dragline bucket applications shall be either
a) 75 % ¢f the tipping load, Py, as calculated’according to 4.9.1, or

b) the maximum winch lift capacity,

whichever |s the lesser of the twa.

The volumgtric rating of the dragline bucket shall be as specified by the manufacturer.

4.11.4 Grgb and front.shovel

The capacity of cable’excavators in grab and front shovel applications shall be either

a) 66 % Tf thetipping load, Py, calculated according to 4.9.1, or

b) the maximum winch lift capacity,

whichever is the lesser of the two.

The volumetric rating of the front shovel shall be determined in accordance with ISO 7546.
The volumetric rating of the grab shall be as specified by the manufacturer.

NOTE The mass and the volumetric rating of the dragline bucket, the front shovel and the grab, as well as the density
of the material, have to be taken into account where these attachments are selected for a specific application.

6 © 1SO 2008 — All rights reserved
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1.5 Object-handling applications

In determining the capacity of a cable excavator, the rated load, P,, for object handling shall be determined
according t0 4.9.1.

4.1

2 Cable excavator with electrical power source

The electrical power source and electrically driven systems of cable excavators with an electrical power
source shall be in accordance with IEC 60204-32.

5

Ve

Verification of safety requirements and/or protective measures

ification shall be in accordance with ISO 20474-1:2008, Clause 5.

In addition, the lift system as specified in 4.7, limiting devices as specified in 4.8, the\calculation of

acq
sta

1S(

Fo

ording to 4.9, the requirements for safety-related parts of the control systempas given in 4.1
bility in different applications as specified in 4.11, shall be verified by testing(

Information for use
D 20474-1:2008, Clause 6, shall apply with the following additions to the operator's manual (6.2):

indication that all rated load lift capacities are based on.thie machine being on a firm and level
surface (for safe working loads, the user is expeeted to make due allowance for the pa
conditions such as soft or uneven ground, nen-level conditions, side loads, hazardous
experience of personnel);

advice/information about rated load lift capacity in relation to the various boom configurations;

safety instructions as to the machine application for which a top and front guard for the
required;

advice/information regarding-Qperation, adjustment and maintenance of the swing brake;
safety instructions for foree-controlled and the free-fall operations;

mounting and dismantling instructions;

advice/infortmation regarding maintenance and checking of ropes;

safety.instructions for the maintenance of the machine.

mandatory national and regional provisions, see ISO/TS 20474-14.

ift capacity
0, and the

supporting
rticular job
conditions,

bperator is
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A1 Ge

Annex A
(normative)

Requirements for cable excavator swing brakes

eral

This anne
parking brg

A.2 Tern

For the putposes of this annex, the following terms and definitions apply.

A.21
swing
rotation of

A.2.2

working s
turntable-s
input starti

A.2.3

decelerati
angle meq
speed to a

A24

swing torque

torque whi
NOTE
A.2.5
swing ser}
device or §

EXAMPLE

A.2.6

specifies minimum performance criteria and test methods for the swing service break;._sw
ke and swing lock of cable excavators as defined in ISO 6165.

hs and definitions

he upper structure of an excavator in relation to a fixed reference’frame on the ground

ving revolution speed
hg from a still position, specified in revolutions per minute
bn swing angle

sured in degrees of swing while the swing motion is decelerated from working swing revoluf
complete stop

Ch propels the upper structure) relative to the undercarriage

It is expressed in newton metres (N - m).

yice brake

ystem useditedecelerate the rotation of the upper structure and to bring it to a stop at any positi

Erictional brake, electrically operated brake, hydrostatically or other hydraulically operated brake.

ing

wing speed, reached in a 180° revolution of the upper structure, with maximum rotation command

ion

pn

swing par

ing brake

device or system used to hold the stopped upper structure in any stationary position (e.g. transport position)

A.2.7

swing lock

mechanically engaged device used to hold the upper structure in a fixed position with respect to the
undercarriage

8 © 1SO 2008 — All rights reserved
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A.3 Minimum performance
A.3.1 Swing drive system

A.3.1.1 Test-swing revolution speed

The test-swing revolution speed shall be the working swing revolution speed.

A.3.1.2 Deceleration swing angle, g

The deceleration swing angle, g, shall be less than the highest of the following values:

Pg =90°
2
n“<-360
P = > + PBo
.nB
with

Pg = deceleration swing angle (°)

n = test-swing revolution speed (min-1)
ng =250 (min-2)

Pro =40 (%)

Y A
200
180

160 pd

140 —7
120 e

100 —
80

60
40
20

0

Xy

0 2 4 6 8 10 12 14 16

Key

X upperstructure revolution, min~1
Y deceleration swing angle, °

Figure A.1 — Swing service brake

© 1SO 2008 — All rights reserved 9
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A.3.2 Swing service brake

The swing service brake shall be capable of decelerating the upper structure to a complete stop from the test

swing revol

ution as specified in A.3.1.1. A disconnection of the device/ system shall not be possible.

During 10 tests, the deceleration swing angle shall not exceed more than 20 % of the deceleration swing
angle, fg, as specified in A.3.1.2. These 10 tests shall be made at a sequence rate as rapid as the swing

acceleration

A.3.3 Swi

and deceleration will allow.

ng parking brake

The swing
in the mo
equipment

The swing
be capablg

The swing
The swing

EXAMPLE

A.4 Con
The tests g

Outriggers
manufactu

All fluid sy
swing syst

The machi
The test |
according

working to

The measly

A.5 Tes

shall be extended to maximum radii.

parking brake shall apply automatically when the control for swinging is in neutral\position, or s
of being manually applied — with or without the engine running.

parking brake shall remain effective when the source of energy fails.
parking brake on cable excavators shall be fully mechanical.

Spring friction brake.

ditions for testing the swing service brake
hall be made with the standard equipment as specified by the manufacturer.

and blade, if present, shall be placed on the ground in their working position as specified by
er.

stems shall be filled as specified by-the manufacturer. The fuel tank shall be at least half-full. ]
bm pressures shall be adjusted and_shall function as specified by the manufacturer.

ne shall be positioned on a flatsurface with a maximum slope of + 1 %.
sed to determine the“test swing revolution according to A.3.1.1 and deceleration swing an
0 A.3.1.2 shall be made with the working equipment extended to maximum radii and with the em

bl in the rollout position.

rement startswith the actuation of the braking at test swing revolution speed.

report

parking brake shall be capable of holding the upper structure for 30 min in the maximum slopé eLnd
5t unfavourable position of the upper structure as specified by the manufacturer. The. work

ing

hall

the

"he

gle
pty

The test re

model

10

port shall contain the following information:

machine manufacturer;

and serial number;

machine specification;

result of the brake and holding tests.
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Annex B
(informative)

lHlustrations

B.1_Standard applications

Se¢ Figures B.1 to B.3.

ﬁ
<

gilli
= 1

Figure.-B.1 — Crawler-type cable excavator with lifting system
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Figure B.2 — Crawler-type cable excavator with dragline equipment
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