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Foreword

This document (EN 14033-1:2008) has been prepared by Technical Committee CEN/TC 256 “Railway
applications”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by May 2009 and conflicting national standards shall be
withdrawn at the latest by May 2009.

This series of standards EN 14033 "Railway applications — Track — Railbound construction and
maintenance machines" consists of the following parts:

— Part 1: Technical requirements for running

— Part 2: Technical requirements for working

— Part 3: General safety requirements

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,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,

Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.
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Introduction

This European Standard was prepared to meet the basic requirements of EU Directives to facilitate an
open market for goods and services.

The railway specific particulars of the machines for construction and maintenance form the objective
of this European Standard.

The risks which exist in all mechanical, electrical, hydraulic, pneumatic and other components of
machines and which are dealt with in the relevant European Standards are not within the scope of this
European Standard. Where necessary, references are made to appropriate standards of this type.
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1 Scope

1.1 General

This European Standard specifies the technical railway requirements for running of machines and
other vehicles used for construction, maintenance and inspection of track, structures, track formation,
infrastructure and fixed electric traction equipment.

This European Standard applies to all rail bound machines and other vehicles — referred to as
machines — running exclusively on the railway (utilising adhesion between the rail and wheels) and
used for construction, maintenance and inspection of track, structures, infrastructure and fixed electric
traction equipment. This European Standard applies to machines that are intended to operate
signalling and control systems. Other similar machines are dealt with in other European Standards,
see Annex L.

Additional requirements can apply for running on infrastructures with narrow gauge or broad gauge
lines, lines of tramways, railways utilizing other than adhesion between the rail and rail wheels, road-
rail machines and underground infrastructures.

This European Standard covers the requirements for the keeping of safety and access of railway
traffic, railway specific problems for running on different infrastructures in relation to necessary
movements of the machine as a train and movements to reach work sites. The application of these

requirements is the object of a verification procedure, which does not form part of this European
Standard. Access to railway infrastructures requires in all cases an access permit.

1.2 Validity of the European Standard

This European Standard applies to all machines, which are ordered after one year from the
publication date of this standard.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 286-3, Simple unfired pressure vessels designed to contain air or nitrogen — Part 3: Steel
pressure vessels designed for air braking equipment and auxiliary pneumatic equipment for railway
rolling stock

EN 12080, Railway applications — Axleboxes — Rolling bearings

EN 12663:2000, Railway applications — Structural requirements of railway vehicle bodies

EN 13103, Railway applications — Wheelsets and bogies — Nonpowered axles — Design method
EN 13104, Railway applications — Wheelsets and bogies — Powered axles — Design method

EN 13260, Railway applications — Wheelsets and bogies — Wheelsets — Products requirements

EN 13261, Railway applications — Wheelsets and bogies — Axles — Product requirements

EN 13262, Railway applications — Wheelsets and bogies — Wheels — Product requirement

EN 13715, Railway applications — Wheelsets and bogies — Wheels — Wheels tread

Documents
Document%haring Hub

Full document details: BS EN 14033-1:2008


http://www.avadocuments.com/doc/bs-en-14033-1-2008
http://www.avadocuments.com/doc/bs-en-14033-1-2008

BS EN 14033-1:2008
EN 14033-1:2008 (E)

EN 13979-1, Railway applications — Wheelsets and bogies — Monobloc wheels — Technical
approval procedure — Part 1: Forged and rolled wheels

EN 14033-2, Railway applications — Track — Railbound construction and maintenance machines —
Part 2: Technical requirements for working

prEN 14033-3, Railway applications — Track — Railbound construction and maintenance machines
— Part 3: General safety requirements

EN 14198:2004, Railway applications — Braking — Requirements for the brake system of trains
hauled by a locomotive

EN 14363:2005, Railway applications — Testing for the acceptance of running characteristics of
railway vehicles — Testing of running behaviour and stationary tests

EN 14535-1, Railway applications — Brake discs for railway rolling stock — Part 1. Brake discs
pressed or shrunk onto the axle or drive shaft, dimensions and quality requirements

prEN 14535-2, Railway applications — Brake discs for railway rolling stock — Part 2: Brake discs
mounted onto the wheel rim, wheel web or wheel hub, dimensions and quality requirements

EN 14601, Railway applications — Straight and angled end cocks for brake pipe and main reservoir
pipe

EN 15152, Railway applications — Front windscreens for train cabs

EN 15153-1, Railway applications — External visible and audible warning devices for high speed
trains — Part 1: Head, marker and tail lamps

EN 15153-2, Railway applications — External visible and audible warning devices for high speed
trains — Part 2: Warning horns

prEN 15273-2, Railway applications — Gauges — Part 2: Rolling stock gauge
prEN 15328, Railway applications — Braking — Brake pads

EN 15528, Railway applications — Line categories for managing the interface between load limits of
vehicles and infrastructure

prEN 15551, Railway applications — Freight wagons — Buffers

prEN 15566, Railway applications — Railway rolling stock — Draw gear and screw coupling
prEN 15624, Railway applications — Braking — Empty-loaded changeover devices

prEN 15625, Railway applications — Braking — Automatic variable load sensing devices

EN 50121-3-1, Railway applications — Electromagnetic compatibility — Part 3-1: Rolling stock —
Train and complete vehicle

EN 50121-3-2, Railway applications — Electromagnetic compatibility — Part 3-2: Rolling stock —
Apparatus

EN 50153:2002, Railway applications — Rolling stock — Protective provisions relating to electrical
hazards

EN 50238:2003, Railway applications — Compatibility between rolling stock and train detection
systems
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ISO 3864-2:2004, Graphical symbols — Safety colours and safety signs — Part 2: Design principles
for product safety labels (ISO 3864-2:2004)

UIC 530-2:2006, Wagons — Running safety?)

UIC 535-2:2006, Standardisation and positioning on wagons of steps, end platforms, gangways,
handrails, tow hooks, automatic coupler (AC), automatic draw-on coupling and brake valve controls
on the UIC member RUs and OSJD member Rus

UIC 540, Brakes — Air brakes for freight and passenger trains

UIC 541-1:2003, Brakes — Regulations concerning the design of brake components

UIC 541-2, Dimensions of hose connections (brake hoses) and electric cables; types of pneumatic
and electric connections and their positioning on wagons and coaches equipped with automatic

couplers of the UIC and OSJD Member Railways

UIC 541-4, Brakes — Brakes with composition brake blocks — General conditions for certification of
composite brake blocks

UIC 544-2, Conditions to be observed by the dynamic brake of locomotives and motor coaches so
that the extra braking effort produced can be taken into account for the calculation of the brake-weight

UIC 545:2007, Brakes — Inscriptions, marks and signs
UIC 640, Motive power units — Inscriptions, marks and signs

RIV 2000, Regulations for reciprocal use of wagons in international traffic?)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply3).

31
railbound machine
machine that can run and work only on rail and is transported on its rail wheels

NOTE The machine is specifically designed to operate signalling and control systems and is intended for
infrastructure work. The machine can be self propelled and hauled.

1) Railway Technical Publications (ETF), 16 rue Jean Rey, F-75015 Paris.
2) UIC Bureau RIV RIC, 16 rue Jean Rey, F-75015 Paris.

3) For the purposes of this document, the terms listed in the relevant railway specific documents and in the UIC
leaflets apply.

For the purposes of this document, the terms and definitions which are used in European and International
Standards, which are referred to in this European Standard also apply.
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3.2
demountable machine
machine that can run and work on rail and which is transported by road in between work sites

NOTE Demountable machines are permitted to work on the railway only under special operating conditions
granted by the infrastructure manager and run under special conditions granted by the authorising body and/or
the infrastructure manager.

3.3
trailer
vehicle/machine that can be hauled on rail wheels

NOTE This definition does not include demountable machines and not machines, defined as category 3, 5
or 7 in this European Standard.

3.4
railway infrastructure
all installations required for the running of railway vehicles

EXAMPLES Tracks, crossings, catenaries and signals.

3.5

infrastructure manager

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

3.6

railway undertaking

private or public undertaking whose main business is to provide rail transport services for goods
and/or passengers

3.7

machine operator

private or public undertaking whose main business is to operate machines for the construction and
maintenance of the infrastructure

NOTE For the purposes of running on the railway the undertaking needs to have the status of a railway
undertaking or needs to use the services of the infrastructure manager.

3.8

authorised body

body of a state that, in accordance with the laws and prescriptions in force in that state, is competent
to approve rail vehicles for the use in public rail traffic

3.9

type approval certificate

document issued after the checking of documents and/or testing of vehicles in which the agreement of
the running of the machine in the railway infrastructure is confirmed

3.10

access permit

document issued by the railway infrastructure manager for an approved machine to run on the railway
infrastructure, if necessary with special access conditions

3.11

supplement to the access permit

permits the use of the machine in another country, if necessary taking into account special access
requirements
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3.12

train

assembly of vehicles/machines attached by couplings conforming to the relevant regulations of the
authorised body and/or infrastructure manager

4 Machine categorisation

4.1 Categories

The application of all requirements of this European Standard is not possible in every case because
of the differences in the design of machines.

The machines are therefore divided into seven categories as shown in Table 1.

Table 1 — Machine categories by maximum travelling speed

Self-propelled machine
travelling speed (v) Non-self-propelled
machine
=100 km/h <100 km/h

Can be

v =100 km/h Category 1 Category 2 Category 3
incorporated gory gory gory
into a train with
a speed of: v <100 km/h --- Category 4 Category 5
Ca.nnaot be incorporated into a . Category 6 Category 7
train
@ The authorised body and/or the infrastructure manager regulates the conditions for

incorporation of categories 6 and 7 into special trains.

4.2 Type approval and categories

In order to use this European Standard, it is necessary to establish in which category the machine
belongs. The corresponding requirements for the categories are defined in Annex A.

Machines meeting the requirements for their category, receive running approval for this category only.

5 Gauge

5.1 General rules

Machines shall meet the dimensional requirements of prEN 15273-2 in all respects. The critical points
near the limits of the permissible kinematic gauge shall be represented in the documentation
according to Annex C.

Machines intended to run on infrastructures with more restrictive gauges shall conform to the specific

rules of those infrastructures and the corresponding restrictions shall be indicated on their access
permit.
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5.2 Stowing of moveable machine parts in transport positions

Except for roof equipment all moveable parts of the machine that can encroach on the gauge defined
in 5.1, including those parts that are prevented from abnormal movement by their operating
mechanism safety features, shall be stowed and held by efficient red painted locks or another colour if
parts painted in red. The control of locking shall be possible from inside the machine.

Only where a moveable part is able to fall on to the track or to exceed the gauge, locks shall be
doubled by slings, chains or similar devices in order to prevent them from falling onto the track in case
of a failure of the locking mechanism.

It shall be obvious to anyone checking the machine that these parts of the machine are locked in their
stowed position. Furthermore, for self-propelled machines a warning light shall illuminate on the
driver’s desk to indicate if a moveable part of the machine is not locked.

When travelling, all control circuits not related to travelling, including locking devices, shall be
deactivated.

6 Frame

6.1 Principal dimensions

The total length over the buffers and the distance between axles on adjacent bogies shall be in
accordance with UIC 530-2.

6.2 Design of the machine frame

The machine frame shall be able to withstand the following forces without any permanent deformation
when running in train formation:

— machines not permitted to be loose shunted or hump shunted shall be constructed to meet the
requirements of category F-Il of EN 12663:2000;

— all other machines shall be constructed to meet the requirements of category F-lI of
EN 12663:2000.

6.3 Lifting and jacking points

The machine body shall incorporate lifting points by which the whole machine is capable of being
safely lifted or jacked. It shall also be possible to lift one end of the machine (including its running
gear) with the other end resting on the remaining running gear.

The load cases specified in EN 12663:2000, 4.3.2 shall apply for lifting and jacking under workshop
and servicing operations.

For lifting cases associated only with rescue following derailment or other abnormal incident, where
some permanent deformation of the structure is acceptable, it is permissible to reduce the load factor
in EN 12663:2000, Table 9 and Table 10 from 1,1 to 1,0.

If a factor of 1,0 is used for a validation test, the measured strains shall be extrapolated to
demonstrate the conformance to the higher factor.

The lifting shall occur via designated lifting points. The location of the lifting points shall be defined by
the customer’s operational requirements.
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Machines suitable for transport on boats shall be fitted with stowage hooks in accordance with

UIC 535-2.
7 Running gear

7.1 General

The requirements of this clause do not concern wheels or rollers used for specific working conditions

and which are retracted during running.

The running gear should be able to negotiate the horizontal and vertical radii given in Table B.1.

7.2 Wheel diameter

The new wheel diameter should be between 920 mm and 1 000 mm. However, wheels with a
diameter less than 920 mm may be used to meet particular design requirements. The minimum worn

diameter shall not, however, be smaller than 330 mm.

7.3 Static axle loading

The maximum permissible static axle load depends on the wheel diameter. In the running condition,
the limits shall comply with the values given in Table 2.

Table 2 — Static axle loading

Wheel diameter & Maximum permissible static
da axle load
mm t
& > 840 22,5
840> >760 20
760 > & > 680 18,5
680 > >630 17
630 > J > 550 14,5
550 > & > 470 12,5
470 > &> 390 10,5
390 > ¥ > 330 9
a8  d=worn diameter limit
9] = diameter

7.4 Wheel profile

The wheel profile shall comply with the requirements of EN 13715.

7.5 Shape and dimensions of the axles and wheelsets

The axles shall comply with the requirements of EN 13261. The design of the axles shall additionally

take into account the forces generated when working.

The wheels shall comply with the requirements of EN 13262 and EN 13979-1.
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Other types of wheels made of ferromagnetic steel may also be used, if verification can be provided of
the ability to safely transmit horizontal, vertical and braking forces.

The wheelsets shall comply with the requirements of EN 13260, EN 13103 and EN 13104. The design
of the wheelsets shall additionally take into account the forces generated when working.

The axle bearings shall be according to the requirements of EN 12080.

7.6 Axle arrangement and axle loads

In running configuration the distribution of the wheelsets and their loads shall comply with the
requirements of EN 15528.

The distance from the buffer face to the first axle shall be less than 3 830 mm for vehicles with
individual axles. For vehicles with bogies the distance from the buffer face to the bogie centre shall be
less than or equal to 3 830 mm.

NOTE 1 Special conditions for overhang can exist for certain infrastructures, see Annex B.

NOTE 2 It is recommended that the axle arrangements and measured loads do not exceed the values
contained in EN 15528 applicable to class C2 lines.

The distances between the axles of machines shall comply with the conditions shown in the Table 3.
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Table 3 — Distance between wheelsets

Characteristics Minimum Maximum

Machines with bogies

Distance between axles of 2 axle bogies 1500 mm @

Distance between the axles of a bogie 4 500 mm
Distance between axles of a bogie having more than 2 axles 1500 mm @

Distance between bogie centres 14 000 mm P

Machines with individual axles
Distance between outside axles

- 2 axle machine 6 000 mm 10 000 mm
- 3 axle and single underframe machine not accepted not accepted
- 3 axle and hinged underframe machine 2 x 6 000 mm c
Ratio: C/L 0,54 ¢

C = distance between axles
L = length of vehicles over uncompressed buffers ¢

Hinged underframe machines

Machines with bogies c c
Machines with individual axles c c
Machines with bogies and individual axles c c
a

Special bogies with small wheels can be designed with smaller axle spacing providing they meet the requirements of
Table 4 and EN 15528.

b Machines having a greater bogie centre distance require special running conditions to be defined by the railway
infrastructure concerned.

€ For articulated machines, the ability to negotiate curves shall be demonstrated.

d  |n case of asymmetry, L = the distance between the axles plus twice the value of the greatest of the two overhang

lengths.

e

Limiting value of 0,45 is acceptable for machines of categories 4, 5, 6 and 7.

Machines which are required to operate spring operated points without danger of derailment shall
have axle weights of at least 5 t.
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Table 4 — Limiting measurements for manufacture and re-profiling

Requirements

Maximum speed of the vehicles

running profile

<120 km/h <160 km/h <200 km/h > 200 km/h
Manufacture of the profile Re-profiling to be effected, if | Re-profiling to be effected on
(recommended) possible, on lathes fitted with | lathes fitted with reproducers or
reproducers or digital control | digital control
Axial run-out on the inside
<1,0 mm <0,8 mm <0,5mm to be defined P

surface of each wheel @
Radial cut-out of the

. <0,5mm <0,3mm to be defined P
running tread @
Deformation of the <0.5mm

Flange height

min. 28 mm (for wheels of diameter between D =1 000 mm and

d =760 mm)

min. 30 mm (for wheels of diameter between D = 760 mm and

d =630 mm)

min. 32 mm (for wheels of diameter between D = 630 mm and

d =330 mm)
Flange thickness max. 33 mm
Width of the rim-tyre or | Manufacture (135+ 1) mm
tyre

Re-profiling 2133 mm

Difference in diameters of the running
treads of the wheels of the same <0,5mm to be defined P
wheelset
Roughness of the profile surface Ra <12,5um¢
Maximum residual dynamic out-of-
balance of wheelset in each plane of 125g-mde 75g-md 50g-md
equilibrium

a
b

Cc

Not obligatory for re-profiling.

€ To be stipulated on order.

The geometric notion of "run-out" is defined in EN ISO 1101.
For manufacture, tolerances should be agreed in the invitation to tender and the order.

Where ultrasonic testing is stipulated, mean roughness Ra should be < 6,3 ym.

7.7 Design for longitudinal compressive forces

The design features of machines such as length over buffers, wheel base or bogie centres, wheel
forces of the unloaded vehicle as well as torsional stiffness of the vehicle body shall be such that the
vehicle is able to withstand a longitudinal compressive force of > 200 kN when running in trains under

a passenger braking regime.
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Where buffers and screw couplings are in use or the automatic traction coupling (Z-AK) a two axle
machine shall be constructed to transmit longitudinal compressive forces =200 kN. The mandatory
conditions for machines <15,5m over the buffers are the requirements of UIC 530-2 and for
machines > 15,5 m over the buffers a compression test according to the requirements of Annex 7.1 or
a calculation shall be effected.

Where automatic couplings (AK) are in use the machine shall be constructed to transmit longitudinal
compressive forces = 500 kN according to the requirements of UIC 530-2:2006, Clause 3.

7.8 Lifeguards

Machines shall be equipped with lifeguards at both ends in front of the outer axles. They shall be
installed at a nominal height of at least 65 mm above rail level.

8 Running safety

8.1 Running tests

The running characteristics of a machine or a machine type may be determined by running tests or by
reference to a similar type approved machine.

A "similar type approved machine" is a machine with similar configuration and travelling under similar
conditions, and can be used as a reference for the test exemption of a new machine, according to the
requirements of EN 14363 and the corresponding Table 11 of Annex B of EN 14363:2005.

When running tests are required, they are to be carried out by an accredited testing body or by the
manufacturer of the machine, if the manufacturer is recognised as a testing body by the accreditation
body.

For rail bound machines running at a speed of V <120 km/h, the requirements for special vehicles in
accordance with EN 14363 are applicable. These methods also apply to machines running at a speed
V> 120 km/h, when the requirements of EN 14363:2005, 5.2.2.2 allow to use an accelerometric
simplified method for the type of vehicle to which these machines can be assimilated according to
their design.

The following deviations from EN 14363 apply:

— when running tests according to EN 14363 are done with wheel profile in new condition, these
are valid for a maximum distance of 50 000 km. After 50 000 km it is necessary to:

— either reprofile the wheels;

— or calculate the equivalent conicity of the worn profile and check that it does not differ more
than 50 % from the value of the test of EN 14363 (with a maximum difference of 0,05);

— or make a new test according EN 14363 with worn wheel profile;

— in general, stationary tests to determine the parameters of characteristic running gear in
accordance with EN 14363:2005, 5.4.3.2 are not necessary;

— if the required test speed cannot be obtained by the machine itself, the machine shall be hauled
for the tests.
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8.2 Running safety on track twists

Safety against derailment when running on track twists shall be proved by calculations according to
EN 14033-2. If this is not possible, tests according to the requirements of EN 14363 shall be carried
out.

For running on track twists on a radius of 150 m the testing conditions according to EN 14363:2005,
4.1 apply for machines with bogies as well as with individual wheelsets.

9 Brakes

9.1 Compulsory braking equipment

The conditions for construction and classification of various brake components are contained in
UIC 541-1. Inscriptions, marks and signs shall meet the requirements of UIC 545.

Mandatory braking equipment for different machine categories is shown in the Table 5.
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Table 5 — Compulsory braking equipment

a b c d e f
I—_Iof %' [ | [— |;| [ 1
G0 OO 8]
Machine 1,2, 6 3,5 7 3,5 7 3,5 7 3,5 7 3,5 7
Category 4
Continuous and X X X X X X
automatic brake
uic'
Continuous and X X X X X X
automatic brake
Direct brake X X X
Operation of the | x° x9 x
automatic brake
Operation of the X X X X X X X X
emergency
brake
Operation of the X X X
direct brake
Dynamic brake xh xh
Parking brake X X X X X X X X
a Self propelled machine
b Non self propelled machine, not intended to carry personnel
¢ Non self propelled machine permitted to carry personnel
d Non self propelled machine with driver's cab
e Permanently coupled single axle or bogie articulated machine not intended to carry personnel
f Permanently coupled single axle or bogie articulated machine permitted to carry personnel
9 See 9.2.3 simplified drivers brake valve
h Imposed on specific lines with steep gradients, see Annex B
i) Shall be as defined in EN 14198:2004, 5.4

9.2 Characteristics
9.2.1 Performance

9.21.1 General

The coefficient of friction (also known as coefficient of adhesion) between the wheel and rail shall not
be assumed for design purposes to be greater than 0,15 with the maximum braking effort.

For all authorised load conditions, the machine braking mechanism shall ensure compliance with the

following minimum braked-weight percentages (ratio of braked weight in each braking position to total
weight on rails), see Table 6.
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Table 6 — Minimum brake-weight percentage

Minimum brake-weight percentage A

P position G Position

[s] [ss|

| Machines without "empty-loaded" changeover device
or without self-adjusting load-proportional braking
equipment (wagons with invariable total weight on rails 65 100 60 ¢
or a maximum load and tare, which are such that the
values given opposite can be observed) @

Il Machines fitted with the "empty-loaded" changeover
device (manual or automatic)

a) Existing machines irrespective of the braking
system ("empty" or "loaded") used:

— fitted prior to 1951-01-01 50 — 50
— fitted between 1951-01-01and 1980-12-31 60 d — 50
b) ~ Machines built after 1981-01-01 irrespective of 65 ¢ d . 60 cd
the braking system ("empty" or "loaded") used:
Il Machines fitted with self-adjusting load-proportional 65 © 100
braking devices
IV Machines which can run empty at 120 km/h in the 100

"empty" position

@  These machines shall, in addition, meet the requirements of 9.2.1.2.

b Limitof 18t per axle for machines brake only by blocks, see 9.2.1.3.

C 57 % brake-weight percentage shall be allowed for machines with 22,5 t axle-load, built before 31.12.1987.
d  For machines, the brake-weight percentage may, within the changeover range, drop to 55 %.

€ This device shall, in addition, meet the requirements of 9.2.1.4 and 9.2.1.5.

El Applicable for vehicles to 100 km/h.

|§| Applicable for vehicles to 120 km/h.

9.21.2 Braked weight

9.2.1.2.1 General

In order to reduce the risks of slide and at the same time minimise impacts and reactions, any vehicle
whose braked weight may exceed 1,25 times the weight on rails in the passenger braking position
shall, unless otherwise specified in 9.2.1.2.3, be mounted with a reversing system for bringing the
vehicle braked weight down to a lower value than that stipulated previously, while observing the
conditions described in 9.2.1.2.2 and 9.2.1.2.4.

9.2.1.2.2 P conditions

The braked weight of coaches braked under P conditions shall be at least equal to 1,05 times the
vehicle tare.
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9.2.1.2.3 Not mandatory
9.2.1.2 is not mandatory for coaches fitted with:

— a high-performance brake with two-stage shoe loading, giving a braked weight not exceeding
1,7 times the tare on rails;

— combination shoe and disc brakes, giving a braked weight not exceeding 1,7 times the tare on
rails;

— wheel slip prevention equipment.

9.2.1.2.4 Self-adjusting load-proportional brake

For wagons where the load is unevenly distributed in general, it is recommended that a self-adjusting
load-proportional brake be fitted at each end of the wagon.

9.21.3 Wagon for SS

Wagons bearing the SS-label shall be equipped with a self-adjusting load proportional braking system,
see prEN 15624 and prEN 15625 and providing in general for | = 100 % up to the SS limit road.

9.21.4 Wagon for S

Self-adjusting braking equipment for S wagons fitted on wagons bearing the S label shall comply with
prEN 15624 and prEN 15625.

9.21.5 Wagon with compressed-air brake

All wagons fitted with a compressed-air brake shall have a quick-release valve from among the types
listed in prEN 15624 and prEN 15625. This valve shall be user-identifiable by a special handle next to
the throw rod.

The stopping distances with the direct brake for self-propelled vehicles are shown in Table 7.
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Table 7 — Maximum stopping distances for the direct brake

Speed Stopping distances
km/h m
Horizontal Descending Descending
0 %o gradient gradient
5 %o 10 %o
30 45 to 65 50to 70 60 to 80
60 145 to 200 150 to 215 160 to 235
80 270 to 380 28510410 305 to 445
100 440 to 620 465 to 675 49510 735
120 670 to 900 710 to 980 750 to 1 060

These braking distances apply on dry rails with brake shoes that have been run in. The verification of
the stopping distances for all gradient values is not obligatory.

9.2.2 Mechanical characteristics of the brake

Both disc brakes and shoe brakes are acceptable.

Disc brakes shall be arranged that they do not affect the operation of hot box detectors.

For disc brakes an indicator, visible from the track side, shall be provided on both sides of the
machine, red to indicate the brake is on, green to indicate the brake is off. Such an indicator shall also
be provided for shoe brakes if the state of the brake cannot be verified from outside of the machine.
The friction material of the brake shoes shall be made of cast iron or comply with the requirements of
EN 14535-1, prEN 14535-2, prEN 15328 and UIC 541-4:2007, 1.1, 2.1.1,2.1.2, 2.1.4, 2.1.5 and 2.2.1
and Annexes 2 and 8 for composite brake shoes and following aspects:

— the shape of cast iron brake-shoes shall be according to Figure 1;

— the instructions according to UIC 541-1:2003, Section lll, shall also apply to the contact surface
between the insert and the insert-holder and to the cotter;

— no radii shall be specified for the lengthwise profile of the friction surface of the insert. Those in
common use on the railways for the different ranges of wheel diameter shall be permitted.

Measures shall be taken to reduce the side play of brake shoes on self-propelled machines may be
restricted or forbidden on specific infrastructures.

Measures shall be taken to reduce the side play of brake shoes or brake shoe carriers on the tread
area of the wheel.

All moving parts of the brake rigging shall be guarded against falling on to the track.

A brake rigging slack adjuster shall be provided. These should be automatic or the maintenance plan
covers the adjustment process.

The brake shoes shall be so arranged that they do not prevent the use of wheel scotches on the
machine.
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If brake shoes with different friction values are specified, the brake shoe carriers shall be so designed
that it is impossible to use the wrong friction material.

Dimensions in millimetres
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Key

1 grey cast iron brake shoe inserts

2 anti-break bar visibly inserted in cast iron

3 symbol of material cast in relief

4  year of delivery cast in relief

5 manufacturer's brand name cast in relief

320 mm £ 2 mm for brake shoe insert 560 mm x 320 mm
250 mm £ 2 mm for brake shoe insert 560 mm x 250 mm
220 mm £ 2 mm for brake shoe insert 560 mm x 320 mm
182 mm £ 2 mm for brake shoe insert 560 mm x 250 mm

30 mm to 65 mm

Figure 1 — Shape of cast iron brake-shoes

9.2.3 Automatic compressed air brake

Pressure, timing and design characteristics of the automatic brake shall comply with UIC 540.

The internal diameter of the main brake pipe shall be 32 mm.

All machines shall be equipped with brakes that have goods and passenger timings.

Machines, the construction of which permits a loading of more than 10 % of their braked weight, shall
be equipped with a loaded/empty change over device for increasing the brake force. For machines
having a travel speed of > 120 km/h this device shall be automatic and meet the requirements of

prEN 15624 and prEN 15625.

If there are multiple driving positions, it shall not be possible to release the brakes from any driving
position, which is not in use.

Machines only able to haul trains that have a length of less than 100 m and/or a maximum of
12 wheelsets may be equipped with drivers brake valves, which do not meet the UIC requirements.
For train lengths of more than 100 m and with more than 12 wheelsets, a driver's brake valve is
required according to the following aspects:

It is recommended to fit a rotating control device to the drivers brake valve.

The control device shall include the following positions:

— filling position;

— running position;

— service application position(s);

— emergency application position.
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When passing from the running position to the braking position the operator shall move the control
device:

— in an anticlockwise direction on the horizontal plane;
— towards the driver on the vertical plane.

Graduated application and release can be achieved by positioning or timing of the control movement,
depending on the design of the drivers brake valve.

There shall be a device allowing pressure in the main brake pipe to rise temporarily and for a limited
period above the rated level.

There shall be means of closing off the air supply to the main brake pipe when the latter is under
pressure (neutral position).

Dynamic or electropneumatic brakes should be able to be operated from control device; an extra
piece of equipment is added.

The drivers brake valve should be able to be locked up with a removable key.

9.2.4 Direct brake

Machines not having at least two automatic brake distributors shall be equipped with a direct brake
circuit divided into two parts independent of each other for operation.

The time to reach 95 % of maximum brake force shall be less than 4 s.

The stopping distances with the direct brake for self-propelled vehicles are shown in Table 7.

9.2.5 Parking brake

The parking brake performance shall hold the machine on a gradient of 40 %0 with factor of safety of
1,4 and without exceeding a coefficient of friction between the rail and wheel of 0,15. If the machine is
used on steep sections of line, a steeper gradient may be required on specific railway infrastructures,
see Annex B.

If the parking brake is applied manually, the operator shall exert a force not exceeding 500 N at the
hand wheel or hand crank. The brake shall apply by the clockwise movement of the control.

The controls shall have an effective minimum diameter of 400 mm and if they are located outside the
cab, they shall be accessible from both sides of the machine. If the parking brake control is located
inside the cab, it shall also be accessible from outside.

Any fail safe spring brake shall be provided with a mechanical control, accessible from the outside, to

release the brake. It shall be possible to operate such a release without danger of contact with an
electrified rail of the infrastructure.

9.2.6 Dynamic brake

A dynamic brake may be specified for specific railway infrastructures, see Annex B.

If the braking force of the dynamic brake is to be incorporated into the braked weight, the
requirements of UIC 544-2 shall be met.
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9.2.7 Emergency brake

The controls, which are capable of applying the continuous brake in an emergency, shall be fitted in
all cabs where personnel are present. They shall be unique to application of emergency brake, clearly
visible and easily accessible.

The controls for this shall be mechanical without the use of cables or chains.

The diameter of the brake pipe, which exhausts to atmosphere shall be a minimum of 25 mm and vent
outside the cab.

An override device for the emergency brake for use by the driver shall be provided where there is the
possibility of the emergency brake being applied remotely from the driving cab.

9.2.8 Brake distributor controls

The following brake valve controls shall meet the requirements of UIC 541-1 and UIC 545:
— train brake isolating valve;

— brake purging valve;

— goods/passenger valve;

— empty/loaded valve (if fitted).

9.2.9 Other brake systems
Machines of category 6 and 7 may be equipped with other types of brakes providing they are fail safe,

graduated application and release and at least meet the braking distances in Table 7. It shall not be
possible for the machine to travel unless the brakes are fully operative.

9.3 Air reservoirs

Whichever brake is used, the capacity of the air reservoirs shall be sufficient to allow three complete
applications and releases of the brakes when not coupled to other vehicles, with the maximum
movement of the brake cylinder rods and without further compressed air production.

The type and mounting of air reservoirs shall be according to the requirements of EN 286-3.

9.4 Compressed air production of self-propelled machines

As a minimum, the continuous automatic braking equipment shall ensure sufficient air supply for the
number of hauled vehicles fitted with air brakes that the machine can haul.

The quantity of compressed air that can be produced and the number of braked wheelsets of hauled
wagons shall be given in the technical documentation, see Annex J.

The minimum capacities are given in Table 8:

Documents
26 Document Sharing Hub

Full document details: BS EN 14033-1:2008


http://www.avadocuments.com/doc/bs-en-14033-1-2008
http://www.avadocuments.com/doc/bs-en-14033-1-2008

