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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO do

[SO/IEC Diirectives, Part 2 (see www.iso.org/directives).
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Introduction

This document is intended to provide information on machines that are fitted with rail wheels. The purpose
ofthis documentis to clarify the complex variety of machines that are used for the construction, maintenance,
inspection, repair and renewal of railway infrastructure. It is intended to be used as an introduction to the
various types of rail mounted maintenance and infrastructure inspection machines. It is also intended as
an aid to clarify the complexity caused by machines which are designed and intended for a specific working
purpose but also have the ability to operate as a railway vehicle as an additional function.
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Railway infrastructure — Rail mounted construction,
maintenance and inspection machines — Explanation of

mach

ine type

1 Scope

This docu

This dociment covers machines fitted with rail wheels that are used for the construction; mai

inspectio

— on-tr
and i

— infra
NOTE

— envir
as sn

— emer]
recoy

— road-

— trolle

2 Norl

There are

3 Tery

For the pyirposes of this,document, the following terms and definitions apply.

ISO and I
— ISOQ
— IECH

ment describes the different modes of operation and the classification of machine types:

h, repair and renewal of railway infrastructure. These include:

hck machines (OTMs), which are specially designed for construction andanaintenance of]
hfrastructure;

htenance,

the track

structure inspection vehicles, which are utilised to monitor the condition of the infrastructure;

Inspection of the infrastructure includes measurement.

onment vehicles, which are designed for clearance of the tfack from environmental condit
bw clearance machines;

cency vehicles, which are designed for a specific emergency use such as evacuation, firefig
ery of trains (including breakdown cranes);

rail machines, which are able to move on railway track and on the ground;

ys and portable machines that are mandally moved along the railway track.

mative references

no normative references irkthis document.

ns and definitions

EC maintainterminology databases for use in standardization at the following addresses

nline browsing platform: available at https://www.iso.org/obp

ions such

hting and

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

3.1 Ma
3.1.1

chine type

rail mounted machine
generic term for the collection of all machines which have wheels suitable for running on railway tracks and
are intended for the construction, maintenance, inspection, repair and renewal of railway infrastructure

Note 1 to entry: It is also applicable to machines used for emergency rescue purposes on railway infrastructure.

© IS0 2024 - All rights reserved
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3.1.2

railbound machine with running mode

machine intended to operate track signalling and control systems which only has wheels suitable for
running on railway tracks and is intended for the construction, maintenance, inspection, repair and renewal
of railway infrastructure

3.1.3

on-track machine

OTM

railbound machine with running mode specially designed for construction and maintenance of the track and
infrastructure, running on its own rail wheels and designed and intended to operate signalling systems

NOte 1 to eptE= Such xaachinac bavun i gaada and traualling o d orling o dac
g Tt Y I I I T T O TV O T U T T T S T I T O O e o I T T TV O T I S T v T T S T o T os

Note 2 to gntry: Such machines are either self-propelled in running mode or hauled in running mode (hauled machines
are permitted to have a self-propelled option in working/travelling mode).

3.14
infrastrycture inspection machine
self-propelled or hauled railbound machine with running mode used to moxitor the conditipn of the
infrastrufture, running on its own rail wheels, and designed and intended to operate signalling systems

Note 1 to e¢ntry: These machines are considered to be OTM unless they are intended to be incorporated in[passenger
or freight frains.

3.1.5
railbound machine without running mode
machine fhat can travel and work only on rail and which is not intended to operate track signalling and
control systems, but is not able to travel on the ground

Note 1 to gntry: Such a machine is permitted to work on the railway only under special operating conditions|and travel
under spe¢ial conditions, i.e. it does not have a running mode:

3.1.6
non-demjountable machine
self-propelled railbound machine without running mode that is not designed to get on and off trpck by its
own meahs nor by other lifting equipment

3.1.7
demountable machine
self-propelled railbound machine*without running mode that is designed to get on and off track hy its own
means or|by other lifting equipment

Note 1 to ¢ntry: In the case-ef-demounting by its own means, these are not intended for operating on the grqund.

3.1.8

trailer
non-self-propeled railbound machine without running mode that can be towed on rail wheels gnd is not
intended fro-Operate track signalling and control systems

Note 1 to entry: Trailers are not designed to have a running mode.

Note 2 to entry: Trailers are hauled by railbound machine without running mode (3.1.5), non-demountable machine
(3.1.6) or road-rail machine (3.1.9).

3.19
road-rail machine
self-propelled machine that can move on railway track and ground

Note 1 to entry: It is normally a road vehicle adapted for moving on rail also but can also be a specially designed rail
vehicle for moving on the ground.

Note 2 to entry: It does not imply that the machine is suitable for use on the public road.

© IS0 2024 - All rights reserved
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trailer

trailer that can be towed on railway track and ground

3.1.11

lightweight demountable machine
machine with rail wheels which is designed so that it can be manually placed on or off the track and is either
self-propelled or towed along the railway track

3.1.12

trolley

equipment moved along track on wheels or runners by human force only, which is designed so that it can be
manuallyplaced-on-oroffthe-trackusesinclude-transportef materialstoolsand/orvarious-equigment
3.1.13

portable/machine

machine flesigned or adapted for use on the track which is propelled by manual effort (i:e. n6 powgred drive
system), but has a lifting capability and/or incorporates a power system (e.g. internal-gcombustion, electro-
mechanidal, hydraulic, pneumatic energy sources or from an external supply) for specific work applications
3.2 Operational modes

3.21

running mode

configurdtion of a machine when it allows movement along the tragk,all moveable parts stowed within the
applicable gauge, with the machine interacting with the signalling<and control systems

Note 1 to ¢ntry: A fuller explanation is given in 4.4.

3.2.2

travelling mode

configurdtion of a machine when it allows movement along the working track, all moveable parts stowed
(but not gecured) within the applicable gauge, annid when the machine does not require to interact with the
signalling and control systems (in this condition, there is no need to ensure operation of signalling systems
or for cabl-based signalling equipment)

Note 1 to gntry: A fuller explanation is given in 4.3.

Note 2 to gntry: A machine in travelling mode does not need to meet the operational requirements for the m¢vement of
trains on the railway network.

3.2.3

workingmode

mode when the machine'is used to perform any of its permitted designed working tasks

Note 1 to gntry: A faller explanation is given in 4.2.

3.3 Genetal

3.31

infrastructure manager
body or undertaking responsible for establishing and maintaining railway infrastructure, as well as for
operating the railway control and safety systems

© IS0 2024 - All rights reserved
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4 Modes of operation

4.1 General

Before explaining the various generic types of machines, it is useful to understand the three basic operating
modes of a machine on the railway as described in this report, as they have a significant effect on the type of
machine and its compliance process.

4.2 Working mode

When in working mode, the machine is protected from interference with passenger and freight trains by
operationalesntrols applied tothe rules of the inlractiucture manaocer 1 is poseible bul not always the

case, that{signalling systems will not be operational.

Key

1  machjne 5  signal (with a cross means it can be isolated)
2 movepble component outside machine gauge 6  track mounted signalling equipment

3 limitipg infrastructure gauge (tunnel, etc.) 7  vehicle mounted signalling equipment (off)
4  signalling block sections 8 train stop for passenger and freight trains

Figufe 1 — Schematic representation of working mode

In working mode, as‘shown diagrammatically in Figure 1, a machine is permitted to exceed the vehicle
gauge of fhe trackitis on. Planning will be undertaken to avoid damage to the infrastructure by th¢ machine
which can need-devices to limit its movement and/or other operational controls. Another area of planning is
whether passenger and freight trains will be allowed to pass the work site on the adjacent track.

hanager’s

4.3 Travelling mode

Where the machine needs to move from one site to another site, but only on the line that is protected
from interference with passenger and freight trains by operational controls applied to the rules of the
infrastructure manager, then the machine needs to be within gauge for the line but does not necessarily
need to react with signals. This is called travelling mode, as shown diagrammatically in Figure 2. Where
the machine is self-propelled, it is operated by a driver/operator who fulfils the infrastructure manager’s
requirements and the driver/operator needs to be able to see far enough ahead of the machine to enable the
machine to stop within the sighting distance.

© IS0 2024 - All rights reserved
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Key
mach

BOwWw N R

signal

4.4 Rupning mode

Running mode is shown diagrammatically in Figure 3."This is where the machine is operated under]

rules as 4

Not every

the railway signalling and control systems on the track it is running on in the same way that a pag
freight train would be scheduled for operational service.

In runnin

by a train driver who complies with the signalling systems on the line it is running on, e.g. the d

to be ablg
in runnin
expected

movepble component within machine gauge
limitipg infrastructure gauge (tunnel, etc.)

ne signal (with a cross means it can be isolated)
track mounted signalling equipment

vehicle mounted‘signalling equipment (off)

X N o v

ling block sections train stop for passenger and freight trains

Figure 2 — Schematic representationef travelling mode

comparable standard railway vehicle.

machine has a running mode. A machine in running mode will be expected to behave an

g mode, a machine can-éither be self-propelled or towed. When self-propelled, it will

to see signals, maehine is fitted with in cab signalling etc. When a machine is not self-
g mode, it will be*towed and needs to behave with the signalling system in the same w
for a railway wagon.

the same

d react to
senger or

be driven
river has
propelled
ay that is
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Key
1 mach
2 move

3 limiti

signa

In additi
detection
lineitisr

Machines
wagons (
interface
vehicles, Y
which arg

5 Gen
5.1 Ge})

51.1 (C

The rang

ne 5 signal

bhble component locked in machine gauge 6  trackmounted signalling equipment (include
of the machine)

hg infrastructure gauge (tunnel, etc.) 7  vehicle mountedsignalling equipment (work

ling block sections
Figure 3 — Schematic representation‘of running mode

bn to signalling, machines also need to comply with other infrastructure-based co
systems. The machine when in running mode has to be within, and remain within, the ga
unning on to avoid collision with infrastructure or trains/machines on adjacent tracks.

that have a running mode will have similar features to conventional rolling stock (e.g. loc
r multiple units). When a machife-is in running mode, it will have to be compatible

b of the railway it is running on\There will always be differences between machines an

which are discussed in this document. The primary purpose of a machine are the working
different to vehicles for thetransportation of passengers and freight.

pric types of machine
heral

lassification

b of machines that are used for railway infrastructure work is extremely varied. Some

are show

i Annex A _but these are a small selection and new models are continuously created

5 detection

ing)

htrol and
uge of the

pmotives,

with the
d railway
processes

examples
However,

there are a few basic principles that can be used to decide what generic type of machine any particular
machine falls into. Principally there are five generic types of machines, and each machine will ultimately be
one of these:

a) railbound machines with running mode;

b) railbound machines without running mode (including trailers);

¢) road-rail machines (including road rail trailers);

d) lightweight demountable machines;

e) trolleys and portable machines.

© IS0 2024 - All rights reserved
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By a relatively simple series of decisions, it is possible to clarify which generic type the machine belongs to,

see 5.2.5.

5.1.2 Railbound machines with running mode

5.1.2.1

General

Railbound machines with running mode tend to be the larger machines and, as the name suggests, remain
on the railway line, i.e. they are delivered to their place of work by use of the railway line. Operationally,
railbound machines with running mode are railway vehicles in running mode and machines in working and
travelling modes.

5.1.2.2

Railboun
system f(
mode the
fitted wit
still need
example,
bearings

Railboun
or hauleq
and trav
incorpors
be towed
normally

The vario

On-track machine (OTM)

] machines with running mode are built to be able to interact with the signalling an

n it will need to be fitted with all the in-cab signalling systems that a passenger or freig
h on that line (e.g. Indusi, TVM300, AWS, ERTMS). If the machine is hauledyintunning mo
5 to react with the signalling and control systems in the way that a freight wagon is expec
the axle weights and wheel spacing will need to be compatible with the signalling systen
heed to be in a position to be monitored by the hot box detection systems, etc.

1 machines with running mode can be self-propelled in running and travelling/workir
| in running mode and self-propelled in travelling/working modes, or hauled in both
blling/working modes. Railbound machines with runfiing mode are usually capable
ted into trains or hauled by locomotives, but some are.only able to run under their own
by specially dedicated machines. The machines which are capable of integration with {
characterised for example by having standardised¥ailway wheelsets and couplings.

us categories of railbound machines with running mode are shown in Table 1.

Table 1 — Railbound machines with running mode categories

d control

r the railway line they are being used on. If the railbound machine is self-propelled i running

ht train is
e, then it
ted to; for
1, the axle

g modes,
running
of being
power or
rains are

Self-prepelled in running mode Towed in running ma

de b

Can be in

orporated into a train 2 Category A Category B

Cannot b

incorporated into a train Category C Category D

a  Some

b These

machines can have restrictions fer their position within the train.

machines are permitted tohave a self-propelling function in travelling or working mode.

5.1.2.3
The statu

— most
inspe

Infrastructure.inspection machines
s of infrasttucture inspection machines can be ambiguous, but for clarity:

infraStructure inspection machines, including those that are self-propelled infra
ction'machines are considered as railbound machines and comply with the standards w

structure
ritten for

railb

pimd machines with running mode;

— infrastructure inspection machines that are designed to be incorporated into passenger trains are
considered as railway vehicles rather than machines and comply with the standards applicable to
passenger vehicle(s) concerned;

— infrastructureinspection machinesthatare designed tobeincorporatedinto freighttrainsare considered
as railway vehicles rather than machines and comply with the standards applicable to wagons.

Additionally, there is equipment that is attached to railway vehicles which is used to monitor the condition of
the infrastructure, such as unattended measurement systems. This monitoring equipment is not considered

within th

is document.
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5.1.2.4 Converted railway vehicles

Converted railway vehicles, where this involves components moving out of vehicle gauge or generating
asymmetric/abnormal wheel loads, are now considered as machines and will need to be reassessed as
machines. This is applicable to wagons and coaches that are modified with equipment or machines to carry
out work on the railway infrastructure.

5.1.2.5 Environmental and emergency vehicles

These special vehicles are designed to move on railway tracks for a specific purpose, i.e. for clearance of the
track from environmental conditions such as snow clearance machines or emergency use such as evacuation,
firefighting, and recovery of trains (including breakdown cranes). These vehicles are normally very similar
to machifes shown above and will need to comply WIth the same rules and requirements.

5.1.3 Railbound machines without running mode

This gengric type of machine is always used in an area separated from passenger-or freight [trains by
operatiorfal means as specified for the railway line it is on and therefore does not have'aTunning mpde. They
do not therefore need to interact with all the signalling and control systems.

Railbound machines without running mode have to be brought to near the) intended railway|worksite
and then(|lifted onto the railway track, or stored in local sidings until needed. Once on the railway track,
infrastrufture maintenance machines are self-propelled, and trailers are-hauled along the track.

Railboundl machines without running mode which are designed and intended to be regularly lift¢d on and
off track, for have the ability to lift themselves on and off track, areknown as demountable machings.

Non self-propelled railbound machines without running mode, which are towed by other machines, are
known ad trailers.

5.1.4 jload-rail machines

A road-ralil machine has the ability to move on itslewn power on railway track and on the ground. Ih general,
they approach the railway track by land-basedimeans and then are used on the track to fulfil theirfunction.
These mdchines move on the ground by means of either road wheels or crawler tracks. Machines which
use only $liding rams to get onto the track-are not considered road-rail (and would normally be a railbound
machine without running mode). There are examples of machines with road wheels that get ngar to the
track and then use sliding rams to pdsition themselves onto the railway track, these are road-rail jnachines
because qf the fitment of road wheéls (or crawler tracks).

The ability of the machines-to move on the ground does not automatically mean the machines| have the
ability (or necessity) to bedised on a public road. Therefore, in some respects, the name road-rail |s slightly
confusing because it does’not confer rights or ability to use a “road”.

Some roafl-rail machines are designed, intended and permitted to be used on the railway line withojut special
protectioh for them, i.e. they have a running mode; these will need to react with the signalling arld control
systems gs explained in 5.1.2.

Road-rail Tmacihimes tave three basic means of propuiston along the ratiway track, Rnowmnm as 1ype A, B or C.
Their drive and braking arrangements are described below and summarised in Table 2. Examples are shown
in Annex A.

Type A machines are where the power is applied directly from the rail wheels, this is usually from an axle
mounted hydraulic or electric motor, the braking on Type A machines is also directly on the rail wheels.

Type B machines have the road wheel squeezed against the rail wheel (or sometimes on a knurled extension
of the rail wheels). The power to move along the track comes from the road wheels, which turn the rail
wheels and move along the track. Braking is provided from the road wheel and can also have independent
brakes acting directly onto the rail wheels.

© IS0 2024 - All rights reserved
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Type C machines have the rail wheels directly bearing on the rail head, with the rail wheels providing

guidance

only for the machine.

Table 2 — Road-rail machine drive types

Type A | TypeB | TypeC

Power from rail wheel v

Power from road wheel v v
Braking from rail wheel v v

Braking from road wheel v v
Guidance from rail wheel v v v

NOTE

Non self-
road-rail
propelled

5.1.5 L

Lightweig
be lifted

5.1.6 T

Manual p
machineg
which is

form of p
lightweig

5.1.7 D

Demount
system tg
for confo
when any

a) ithag
b) itisy
c) itisy
d) ithas

Road-rail machines Type A, B and C have no relation to railbound machines category A, B, C.and

bropelled machines which have the ability to be moved on railway track and en.the gi
trailers because of the fitment of road wheels (or crawler tracks). A road-railtrailer cq
on the ground but not on railway track.

ightweight demountable machines

rht demountable machines are self-propelled for movement along the track but are small
n and off the track manually.

rolleys and portable machines

Fopulsion is the only permitted form of movement along the railway track for trolleys ang
with rail wheels, which characterizes this spécific generic type of machines. Any
intended to be towed at any stage, belongs to ‘'ene of the previous generic types. If thg

ht demountable machine).

emountable modules

hble modules are removable units which are capable of being attached with dedicated
a machine or wagon, to perfarm a specific function. A demountable module will need to b
'mity as part of the machine to all relevant clauses in all parts of the relevant machine
of the following apply:

been manufactured-or modified to suit the particular machine or type of machine;
sed to carry pérsonnel during travelling mode;
ositioned-ornthe machine by other than gravity or twist locks;

electxical, pneumatic or hydraulic connections to the machine;

e) itisc

D.

ound are
n be self-

bnough to

portable
machine
bre is any

bwered movement along the track, even if very'slow, then it is not a trolley (and will probably be a

fastening
b checked
standard

onmected to the machine by twist locks and is used for lifting any load whilst on the mach

line;

f) itis connected to the machine by twist locks and has moveable components which are able to exceed the
gauge profile of the machine.

5.1.8 Attachments

Attachments can be fitted to machines that are described in this document. Any equipment that is
mechanically fixed to and/or powered or controlled from the host machine is considered as an attachment
(this can be a lifting accessory). Mechanically fixed is normally taken to indicate that the attaching point is
semi-permanent (very often a quick hitch type device, twist lock or plug and play mechanism). Equipment
which requires a workshop and skilled fitting staff to assemble/remove is considered to be a part of the host

machine,

and its addition is a modification to the machine.

© IS0 2024 - All rights reserved
9


https://standardsiso.com/api/?name=3490c9f51035a86f2f2e2c4b684071e1

ISO/TR 8941:2024(en)

The use of attachments needs to be carefully described by the manufacturer of the attachment because
they can have detrimental effects on the host machine. The effect on stability is more serious for railway
use. For safe operation, the instruction handbook for the attachment will need to specify the minimum
characteristics of the host machine.

5.1.9 Machines without rail wheels

There are many machines which do not have rail wheels, i.e. they have the ability to move on ground only,
these are generally referred to as “civil engineering machines”, e.g. excavators, loaders, mobile elevating
work platforms (MEWPs), mobile cranes. These machines are outside the scope of rail mounted machine
standards. These machines will have their own specific regulations and can be subject to the infrastructure
manager’s specific conditions when working on or adjacent to the railway.

There ar¢ machines that are specifically designed and intended for use on the railway infrastrugture that
are not gliided by the railway track. These machines are not covered in this document, see A9 for ¢xample.

5.1.10 Ljocomotives and wagons

There ar¢ railway vehicles (locomotives and wagons) that are specifically designed and intenddd for use
with railjound machines, for example wagons for carrying ballast. Where the wagon carries a load only, and
the loading and unloading activities are undertaken by other machines, then these vehicles are nqt covered
in this dofument.

If during [nfrastructure maintenance activities these vehicles have any of the following characteristics:
— are cppable of generating asymmetric and/or abnormal wheelMoads,
— have parts of the ‘vehicle’ that can exceed the loading gauge,

— powdr operated mechanisms (i.e. not manually operated),

then, they are actually machines and considered to beldong to machines in 5.1.2 to 5.1.4.

5.2 Classification of rail mounted machines

5.2.1 (lassification method

There is pn almost infinite variety of machines. However, with relatively few questions, it is ppssible to
ascertainfwhich family the machine belongs to, see Figure 4.

5.2.2 Machines with a running mode

Running mode means’the ability to run on the railway track in a manner similar to passenger apd freight
trains, i.¢. to interact'with the signalling and control systems. Railbound machines and road-rail jmachines
can have p running.anode.

5.2.3 Machines with a road mode

Road-rail machines are able to move on the ground as well as on rail - all the machines have the ability to
move along the railway line. Machines that have wheels or crawler tracks for use of movement on the ground
are said to have a ‘road mode’. The use of the term road mode does not confer any ability of the machine to be
used on a public road.

There are machines that in their working mode have the ability to move on ground; if these are railbound
machines that only travel on the ground in working mode then they are not road-rail machines and are
considered as OTMs that turn into civil engineering machines when on site, normally when the track is
missing during the working process.

© IS0 2024 - All rights reserved
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5.2.4 Ways for the machine to move along the track

For movement along the track, a machine is either self-propelled, towed or manually moved along the track.

5.2.5 Combination of questions

By answering the three questions in 5.2.2 to 5.2.4, it is possible to ascertain which family the machine
belongs to, as shown in the flowchart in Figure 4.

Can the

machine be

manually placed on or
removed from

W

Is the
machine moved
along trackonly
by manual
means?

Is the machine
able to move
on ground

Does the
machine
interact with
the signalling
system

Railboujnd machine Railbound machine Road-rail machine Lightweight Troll¢y
with|running without running (with and without Demountable or
hode mode rurnihing mode) Machine Portable njachine

Figure 4 — Machine decision flow chart

6 Acceptance of machines

6.1 General

The legal[position of rail mounted railway maintenance and infrastructure inspection machines i complex
because if is quite possiblgthat some machines fall under two well-established processes. For all jnachines,
relevant |egislation and-standards can apply in the country concerned. For any machine that i$ used on
the mainline railway, interacting with signalling and control systems (i.e. has a running mode)| relevant
legislatioh and standards for railway vehicles can apply in the country concerned.

6.2 Machinery standards

For every machine, relevant legislation and standards for mobile machines can apply in the country
concerned.

6.3 Railway standards

For any machine that is used on the mainline railway, interacting with signalling and control systems (i.e.
has a running mode), mobile machine legislation as well as relevant legislation and standards for railway
vehicles can apply in the country concerned.

© IS0 2024 - All rights reserved
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6.4 Acceptance to work on the railway

In addition to the legal requirements for mobile machinery and railway legislation, it is probable that entities
that purchase machines and infrastructure managers who contract work on their railway will have their
own specifications and quality requirements.

These will be overlaid on top of the legislative requirements of the country concerned.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Examples of machine types

A.1 General

FR pic ' e TIT AT ©x ' demeify some
common [traits which help to establlsh which type and category they are. The explanatlons given to
accompany each picture do not confer compliance to any/all standards nor permission to use thg machine
on specific railway infrastructure.

A.2 Rajlbound machine with running mode

A.2.1 Railbound machine with running mode - Category A

Figure A.1 — Railbotnd machine with running mode - On-track machine - Overhead ljne
maintenance machine

The railbpund maehine with running mode in Figure A.1 is capable of interfacing with signallinig control
systems gnd intehded to work on the railway infrastructure therefore is classified as an on-track machine
(OTM). Itfis self-propelled in running mode and can also be incorporated into a train, it is therefore 4 category
A machlzlti ThlS partlcular machlne is de51gned for maintenance of the overhead line system (the|overhead
line systet

+l
II'1S QIDU lUl ITICT Ay I\llUVV I dao L1IT \.a\.cucu y}
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bure A.2 — R@Bbund machine with running mode - On-track machine, overhead li

&

pund 1@9 ine with running mode in Figure A.2 is capable of interfacing with signallin
ind<intended to work on the railway infrastructure therefore is classified as an OTM.
ifryinning mode and can also be incorporated into a train, it is therefore a category A n

maintenance machine

g control
It is self-
achine. A

novel fea

ure of this general-purpose machine 1s that one or the cabs rotates through 36U~ - howex

ver this is

only in working mode; in running mode the cab is secured and locked into the forward-facing position.
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The railbpund machine with running mode in Figure A.ﬁcapable of interfacing with signallin
systems find intended to work on the railway infrastr re therefore is classified as an OTM.

propelled
The mach

so in runhing mode, the wheels and suspension@stem follow requirements of a railway vehicle
different fo the working mode.

Figure A.3 — Railbound machine with running mode - @Qrack machine - Tamping mag
QO

ISO/TR 8941:2024(en)

in running mode and can also be incorparated into a train, it is therefore a category Al

hine

g control
It is self-
machine.

ine shown is a typical tamping machine. Ithas a different rail wheel configuration in workjng mode,

oF
Q\\C)
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e A.4 — Railbound machine with running'mode - On-track machine - Tamping mag

hine

The electfically powered railbound machine wiith running mode in Figure A.4 is capable of interfacing with

signalling
OTM. It is

A machine. Whether the machine is eléctrical or diesel powered does not effect the category.

control systems and intended towerk on the railway infrastructure therefore is classi
self-propelled in running mode‘and can also be incorporated into a train, it is therefore g

fied as an
category
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-

WA

Figure A.5 — Railbound machine with running mode - On-trac@achine - Rail millingand
grinding machine Q<<

The railbpund machine with running mode in Figure A.5 is ¢ le of interfacing with signallinlg control
systems @nd intended to work on the railway infrastructuré therefore is classified as an OTM.|It is self-
propelled in running mode and can also be incorporatedxézb a train, it is therefore a category A|machine.
The macHine shown is a combined milling and grinding*&lx hine for reprofiling the rail head.

7

Figure A.6 — Railbound machine with running mode - On-track machine - Ballast plough

The railbound machine with running mode in Figure A.6 is capable of interfacing with signalling control
systems and intended to work on the railway infrastructure therefore is classified as an OTM. It is self-
propelled in running mode and can also be incorporated into a train, it is therefore a category A machine.
The machine shown is a ballast plough, it does not have bogies, it is supported by two single conventional
wheelsets.

© IS0 2024 - All rights reserved
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Z
Figlire A.7 — Railbound machine with runninéﬁSde - Infrastructure inspection machine

The railbound machine with running mode in re A.7 is an infrastructure inspection machine. It is
self-prope¢lled in running mode and capable o erfacing with signalling control systems. It is [classified
as an inffastructure inspection machine because attachments and/or components do not move ¢utside of
the running gauge. It can also be incorp d into a train when necessary, so is considered a category A

railbound machine. .,
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A.2.2 Railbound machine with running mode - Category B

Figure A[8 — Railbound machine with running mode - On-tr@Qn

»

achine - Ballast cleaning machine

O
The railbpund machine with running mode in Figure A.8 'Q;}apable of interfacing with signallirjg control
nd intended to work on the railway infrastructiire therefore is classified as an OTM. Thjis ballast

systems 4

cleaning machine comprises several on-track machine$

the site o
along the
decided i

oupled together to form a train which is|towed to

work and in running mode it is not self-propelled. Although the machine is capable of moying itself
track in travelling or working modes this does not effect the category; i.e. the machine category is

h its running mode and therefore thiéj\l ategory B railbound machine.

TR

achine

The railbound machine with running mode in Figure A.9 is capable of interfacing with signalling control
systems and intended to work on the railway infrastructure therefore is classified as an OTM. This track
renewal machine comprises several on-track machines coupled together to form a train which is towed to
the site of work and in running mode it is not self-propelled. Although the machine is capable of moving itself
along the track in travelling or working modes this does not effect the categorys; i.e. the machine category is
decided in its running mode and is therefore a category B railbound machine. In working mode, this machine
has crawlers which bear directly onto the ballast.
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oo’

=ﬁ‘

I

‘e A.10 — Railbound-machine with running mode - On-track machine - Specialist w

pund machine with running mode in Figure A.10 is capable of interfacing with signallix
[t can be incgrporated into a train but does not have a self-propelling capability and is t}
B railbound’miachine. The machine actually carries other machines, shown as 1 and 2 in Fig
rksite. It\is also capable of carrying a conventional load, shown as 3 in Figure A.10. V]
machine, shown as 4 in Figure A.10, is transporting the other machines (in running 1
Chines are simply treated as a load. It is only once the other machines are unloaded tha

considere

agon

g control
lerefore a
pure A.10
Vhilst the
node) the
F they are

d as a machine, see Figure A .24
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®
Key

A end

B end

Figure Al11 — Railbound machine with running mode - Converted railway vehicle > Maching carrier

The railbpund machine with running mode in Figure A.11 is capable of interfaeitvg with signalling control
systems. [t can be incorporated into a train but does not have a self-propelling-capability and is therefore a
category B machine. This actual example of a machine was converted from awagon to carry other machines
to the worksite. Whilst the on-track machine is transporting the other machines (in running mode)|the other
machined are simply treated as a load. However, at the worksite the mobile machine that has bedn carried
works frgm the on-track machine and so the combined assembly will\need to be assessed togethier for the
working mode. The assembly will need to consider all the requirémeénts for a railbound machine[including
stability, quipotential bonding, braking, control of movement dut of gauge, rail and formation loading, etc.

The railb ine in Fi A2 i i ith si i intended
to work on the railway infrastructure therefore is classified as an OTM. It can be incorporated in a frain with

itself along g g € category; L.e. the machine
category is decided in its running mode and is a category B railbound machine.
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Figure

%)
Re)
The machine in Figure A.13 has powered equipment and the ability for com %s to move ouf

and is thg
systems &

capability and is therefore a category B railbound machine. 'e)

The mach
can be in
category
crawler t

are in usd, i

as a cons

Figure A.14 — Railbound nefgfne with running mode - On-track machine - Ballast transfe
&

A.13 — Railbound machine with running mode - On-track machine - Ball&& carriage and

transfer wagon

of gauge

refore a railbound machine with running mode; it is capable of in% ing with signalling control
oes not have a self-

nd so is specifically an OTM. It can be incorporated into a train{\

with crawler tracks
2

line in ﬂgl@ is capable of interfacing with signalling control systems and so is a

corporat o a train but does not have an on-track self-propelling capability and is th
B railb machine. It is similar to the machine shown in Figure A.13 but additionally,
Fac ich can be lowered and used to move the machine when off rails. When the crawj

ropelling

I wagon

n OTM. It
erefore a
there are
ler tracks
bnsidered
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N
ort|
X

er wagon

cle’ in Figure A.15 has powered equipment and the ability for compone t5°t0 move ouf of gauge

and is th¢refore a railbound machine with running mode; it is capable of interf@g with signalling control

systems 4nd so is specifically an OTM. It can be incorporated into a train but

not have a self-propelling

capability and is therefore a category B railbound machine with runnin de. It is designed to carry

complete

A2.3 R

Fi

The railb
systems ;
It is there
are to co
capability

d turnouts (which are also known as switches and crossings). g\\

@ilbound machine with running mode - Category (‘Q<(
- @,

g == iy
-~
e
bure A.16 — Railbound lgcliine with running mode - On-track machine - Gener
O maintenance machine

O

fore a categ@ railbound machine with running mode. The couplings at each end of the
hnect to s ic towed vehicles only. The machine does not have the frame strength o
r for inc &ﬁ in a train.

al

pund machine wit ning mode in Figure A.16 is capable of interfacing with signallinjg control
ind so is an OT cannot be incorporated into a train but does have a self-propelling dapability.
machine

coupling

?\
D
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A.2.4 Railbound machine with running mode - Category D

Fig

The railb

systems &

category

to specific towing vehicles only.

inclusion

ire A.17 — Railbound machine withgfunning mode - On-track machine - Towed wa
O

pund machine with running m(ﬁg\\m Figure A.17 is capable of interfacing with signalling control

ind so is an OTM. It cannot be‘incorporated into a train and is not self-propelled. It is therefore a

D railbound machine wit ing mode. The couplings at each end of the machine are t

in a train. O h

on

D connect

machine does not have the frame strength or coupling capability for
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A.2.5 Environmental and emergency machines

A.2.5.1 Environmental machines

v
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Figure A.18 — Environmé}ltal machine - Snow blower
xO
The macHine in Figure A18 is capable of m g on railway track and is designed and intended to react with

signalling control systems. It is specificallydesigned to remove snow from the railway track by the rotating
blades at [the front of the machine pic&Qg up the snow and depositing it beside the track.
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Emergency machines

RANE el Eye

The emer
to react w

2RP

POLYVALEITE

Figure A.19 — Emergency machiéég Derailed vehicle recovery
2
N
gency machine in Figure A.19 is capa%&‘%moving on railway track and is designed and|
rith signalling control systems. It is s\% ically designed to rerail derailed railway vehicl

S

intended
S,
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Figure A.20 — Emergency $chine - Fire fighting train
A’@a

O
The emerjgency machine in Figure A.20 is cap \'ofmoving on railway track and is designed and intended to
react with signalling control systems. It is specifically designed to fight fires on the railway infrastiructure.
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A.3 Railbound machine without running mode

A.3.1 Non-demountable machine

The rail mounted machine in Fi

systems |
used on t
not desig
the ballag

A.3.2 Demounta?@‘machine
a B

.21 is not designed and intended to react with signallin
ut is self-propelled on o itis a railbound machine without running mode. This machi
racks that the infrastructure manager has protected against inadvertent movement of tj
hed for routine lif @ rom the track so is stabled in sidings until it can be used, in this cg
t renewal mach@, similar to that shown in Figure A.8.

g control
ne is only
ains. It is
se to pull

Figure A.22 — Railbound machine without running mode - Demountable machine - Tamper
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The rail mounted machine in Figure A.22 is not designed and intended to react with signalling control
systems but is self-propelled on rail, so it is a railbound machine without running mode. This machine is
brought to the worksite and only used on tracks that the infrastructure manager has protected against
inadvertent movement of trains. The machine has lifting eyes so that it can be lifted on and off the track and
is therefore a demountable machine.

Figure A.23 — Railbound machine without running mode - Demountable machine - Tamhper

The rail mounted machine in Figure A.23 is not designed and intended to react with signalling control
systems but is self-propelled on rail, so it is a railbound machine without running mode. This machine is
brought §o the worksite and only used on. tracks that the infrastructure manager has protected against
inadvertgnt movement of trains. The machine has jacking legs so that it can be lifted on and off the ftrack and
transportation lorry trailer, it is therefore a demountable machine.
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Figure

A.24 — Railbound machine without running mode - Demountable machine - Rail grinder

The rail thounted machines W1 and W2 shown in Figure A.24 are not designed and intended to rjeact with

signalling
(W2isa
and also §

control system’s but W1 is self-propelled on rail, so it is a railbound machine without runring mode
railer). These machines are brought to the worksite using the machine shown as 3 in Figure A.24
hown as#in Figure A.10. The machines W1 and W2 are only used on tracks that the infragtructure

manager hasprotected against inadvertent movement of trains. These machines can also be lifted onto the

track and|

hence are demountable machines.

Figure

A.25 — Railbound machine without running mode - Demountable machine - Rail grinder
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The rail mounted machine in Figure A.25 is not designed and intended to react with signalling control
systems but is self-propelled on rail up to a maximum speed of 5 km/h, so it is a railbound machine without
running mode. The machine can be hauled at a maximum speed of 60 km/h. It is brought to the worksite and
only used on tracks that the infrastructure manager has protected against inadvertent movement of trains.
It is designed to be lifted on and off the track and so is a demountable machine.

&)
Figure A.26 — Railbound machine withm{:ﬁmning mode - Demountable machine - Track handler

systems but is self-propelled on rai it is a railbound machine without running mode. It is bfought to
the workpite and only used on VE&BS that the infrastructure manager has protected against inpdvertent
movemerlt of trains. When in king mode, the machine is capable of supporting itself on the ballast
shoulderg and lifting the tra

S
N
The rail mounted machine in Figure A..gjis not designed and intended to react with signalling control
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Figure A|27 — Railbound machine without running m\g@ - Demountable machine - Turnout handler
R

The rail mounted machine in Figure A.27 is not d@gned and intended to react with signalling control
systems Iput is self-propelled on rail and soisar ttbound machine without running mode. It is brought to
the workpite and only used on tracks that the%ﬁrastructure manager has protected against inapdvertent
movemerlt of trains. The turnouts are carrie the flat top of the machine for positioning in the [worksite,

the machjne itself is remote controlled to@;\/e along the track.

S

Figure A.28 — Railbound machine without running mode - Tug

The rail mounted machine in Figure A.28 is not designed and intended to react with signalling control
systems but is self-propelled on rail and so is a railbound machine without running mode. It is electrically
powered and remote controlled, commonly used in depots for shunting, but is only used where there it is
protected against inadvertent movement of trains.
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Figure A.29 — Railbound machine without running mode - Demountable machine - Shunter

The rail mounted machine in Figure A.29 is not designed and intended to réact with signalling control
systems but is self-propelled on rail when used with a forklift truck and so-it.is'a demountable mjachine. It
is commdnly used in depots for shunting but is only used where there it\is-protected against inpdvertent
movemerlt of trains. Although this machine looks like a trailer when"the forklift is not prgsent, the
manufactfurer intends the machine to be used with a forklift truck to power the rail wheels and therefore this
is a railbgund machine without running mode and will need to meet the requirements for the demountable
machine.If this type of machine is also intended to be used as a.trailer, i.e. if it will be towed by a powered
machine, [then it is both a trailer and a demountable machine and needs to meet the requirements ¢f both.

A.3.3 Trailer

f T \-|'| T || LL'I-I ||| U |‘|-, T || %
C;&S‘/ ©

Figure A.30 — Railbound machine without running mode - Trailer

The rail mounted machine in Figure A.30 is not designed and intended to react with signalling control
systems and is towed on rail so is a trailer. This machine is brought to the worksite and only used on tracks
that the infrastructure manager has protected against inadvertent movement of trains.
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Figure A.31 — Railbound machine without running mode - Trailer

The rail mounted machine in Figure A.31 is not designed and intended to react with signalling control
systems and is towed on rail, so it is a trailer. This machine is brought to the worksite and only used on
tracks that the infrastructure manager has protected against inadvertent movement of trains. Whilst on
rail, this frailer has grinding units that amend the profile of the rail head and has a maximulpt towed speed
of 60 km/h.
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A.4 Road-rail machine

A.4.1 Road-rail machine with running mode

The mach
machine.

Figure-A:32 — Road-rail machine with running mode, type A - Rail grinder

ine/invFigure A.32 is capable of moving on railway track and on the ground and so it is|

This machine is designed and intended to react with signalling control systems but is nd

of inclusi

- 4 : 1 1 +1 £ - —1 =1 AT IR : 1
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Figure A.33 — Road-rail machine with running mode, type C - Railway shunter

The machine, it-Figure A.33 is capable of moving on railway track and on the ground and so is|road-rail
machine.[Thissmachine is designed and intended to react with signalling control systems and is al§o capable
of inclusisnin-atrain-
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A.4.2 Road-rail machine without running mode

A.4.2.1 Road-rail machine without running mode - Type A

/m\\; Z70 OO _OPS

Figure A.34 — Road-rail machine without running mode, type A - Excayator

The macljine in Figure A.34 is capable of moving on railway track and on the ground and so is a| road-rail
machine.|[This machine has rail wheels that are powered and braked and is thetefore a type A|road-rail
machine.|It is not designed and intended to react with signalling control systems and therefore is used on
tracks that the infrastructure manager has protected against inadvertent movement of trains.
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Figure A.3

S\%QOad-rail machine without running mode, type A - MEWP

S

The mach
machine.

ine in Figu

235 is capable of moving on railway track and on the ground and so is 4
Althoug %capability for moving on the ground is very limited, it does exist and theref

road-rail
pre comes

under thg
capability

b SCOp
. O
braked aid

oad-rail machine (noting that the term road-rail does not mean the machine has the
ission, for movement on the road). This machine has rail wheels that are powered and
erefore a type A road-rail machine. It is not designed and intended to react with $ignalling
orei i d against
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A.4.2.2 Road-rail machine without running mode - Type B

Figure A.36 — Road-rail machine without running mode, type B - MEWP q/b‘
Q

The macljine in Figure A.36 is capable of moving on railway track and on the ground fid 0 is a

road-rail

machine.|[The power for this machine is from the road wheels which sit on a knurle ension ¢f the rail

wheel ax]e, and is therefore a type B road-rail machine. This machine is not % ed and in{
react with signalling control systems and therefore is used on tracks that the i structure ma
protected against inadvertent movement of trains.

ended to
hager has

/{@e A.37 — Road-rail machine without running mode, type B - Excavator
ThemaC}" 'l-‘ i apapre o 'V:! aitway ACKaITcro e grotaatrd o1
machine. The power for this machine is from the road wheels which sit on the tread of the rail wheel, and
is therefore a type B road-rail machine. The example in the line drawing has rail wheel braking, whereas

the photograph shows a machine that the brakes are on the road wheels. This machine is not des

2 road-rail

igned and

intended to react with signalling control systems and therefore is used on tracks that the infrastructure

manager has protected against inadvertent movement of trains.

© IS0 2024 - All rights reserved
39


https://standardsiso.com/api/?name=3490c9f51035a86f2f2e2c4b684071e1

ISO/TR 8941:2024(en)

A.4.2.3 Road-rail machine without running mode - Type C

Figure A.38 — Road-rail machine withoutrunning mode, type C - Excavator

The machjine in Figure A.38 is capable of moving on railway track and on the ground and so is al road-rail
machine.[The power and braking for this machine are from the road wheels which sit on the railyvay track
therefore| a type C road-rail machine. This. machine is not designed and intended to react with gignalling
control systems and therefore is used ofi tracks that the infrastructure manager has protecteld against
inadvertgnt movement of trains.
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