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European foreword

This document (prEN 15273-2:2018) has been prepared by Technical Committee CEN/TC 256 “Railway
applications”, the secretariat of which is held by DIN.

This document is currently submitted to the CEN Enquiry.

This document will supersede EN 15273-2:2013.

This document has been prepared under a standardization request given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of

EU Directive 2008/57 /EC.

For relationship with EU Directive 2008/57/EC, see informative Annex ZA, which is an integral part of
this document.

This document is one of the series prEN 15273, Railway applications — Gauges as listed below:

— prEN 15273-1: Generic explanations and methods of gauging gives the general explanations of
gauging and defines the sharing of the space between rolling stock and infrastructure;

— prEN 15273-2: Rolling stock gives the rules for dimensioning vehicles;
— prEN 15273-3: Infrastructure gives-the rules for positioning the infrastructure;

— prEN 15273-4: Catalogue of gauges‘and associated rules includes a non-exhaustive list of reference
profiles and parameters to be used by infrastructure and rolling stock;

— prCEN/TR 15273-5: Background, explanation and worked examples;
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Introduction

The aim of this document is to define the rules for the calculation and verification of the dimensions of
rolling stock and infrastructure from a gauging perspective.

This document describes gauging processes taking into account the relative movements between rolling
stock and infrastructure as well as the necessary margins or clearances.

This part of the series EN 15273 covers rolling stock gauges and is used in conjunction with the following

parts:
— Part 1: Generic explanations and methods of gauging;
— Part 4: Catalogue of gauges and associated rules;

— Part 5: Background, explanation and worked examples.
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1 Scope

The gauges and processes included in this documenthave been developed for application on mainline
railway networks using various track gauges. Other networks such as urban and suburban may apply the
gauging rules defined in this documentbut are outside of its scope.

For a given defined gauge, the application of the rules contained in EN 15273-2, combined with
corresponding parameters and reference profiles given in EN 15273-4, makes it possible to determine
the maximum exterior dimensions of a vehicle (maximum vehicle construction gauge) compatible with
infrastructure gauges obtained according to rules defined in EN 15273-3.

For absolute and comparative gauging, the application of the rules contained within EN 15273-2,
combined with infrastructure data defined in EN 15273-3 in accordance with EN 15273-1 makes it
possible to determine the dimensions of a vehicle.

EN 15273-2 is applicable to new vehicle designs, to modifications to existing vehicles and for checking
existing vehicles to be used on another route or network.

This document contains
— the rules for rolling stock for all defined gauges,

— the swept envelope calculation process used for defined dynamic gauges, absolute and comparative
methods,

— the list of documents required to assess vehicle'conformity to this standard.

NOTE  The rules given in this standard are not applicablé to the gauges“S” and “T” referred to in 4.2.3.1. (7) & (8)
for track gauge 1520 mmliof /thedmerged: /TSl LociaanddsRPass)5(Commission,cRegulation N°1302/2014 of
18. November 2014).

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 14363, Railway applications - Testing and Simulation for the acceptance of running characteristics of
railway vehicles - Running Behaviour and stationary tests

prEN 15273-1, Railway applications - Gauges - Part 1: Generic explanations and methods of gauging

prEN 15273-3, Railway applications - Gauges - Part 3: Infrastructure gauge

prEN 15273-4, Railway Applications - Gauges - Part 4: Catalogue of gauges and associated rules
prCEN/TR 15273-5, Railway applications - Gauges - Part 5: Background, explanation and worked examples
EN 15663:2017, Railway applications — Definition of vehicle reference masses

EN 50119, Railway applications - Fixed installations - Electric traction overhead contact lines

EN 50215, Railway applications - Rolling stock - Testing of rolling stock on completion of construction and
before entry into service
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EN 50367, Railway applications - Current collection systems - Technical criteria for the interaction between
pantograph and overhead line (to achieve free access)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in prEN 15273-1 apply.

4 Symbols and abbreviations

For the purposes of this document, the symbols and abbreviations given in prEN 15273-1 apply.

5 Gauges and gauging processes

5.1 All defined gauges

a) Itis mandatory to retain the association between the reference profile and its associated rules.

b) Ifthe candidate vehicle does not fully meet the requirements of the defined gauge, in exceptional
cases it may be approved for operation with derogation. It is not then compatible with all the
Infrastructures cleared for the same specified gauge.

c) When the vehicle is intended to be operated separately or in multiples, it shall meet the requirements
of this document both individually_ and when forming a part of a train. When the vehicle may be
permanently coupled in'a train formation, this formation.shall“also'meet the requirements of this

standard.

d) The vehicle characteristics that influence the gauge shall be maintained throughout the operational
life of the vehicle and shall be stated'in' the 'maintenance documentation, including the factors
influencing displacemeénts and'their limiting ‘or maximum values’(e.g. limits of wear on suspension
components).

e) Wear limits of all parts, equipment and systems influencing movements of the vehicle shall be
included in the documents provided by the manufacturer for approving the use of the vehicle.

f) For consistency, the maximum construction gauge is drawn with the vehicle in loading condition
“dead mass” as defined by EN 15663, nevertheless calculations are made taking into account of all
loading conditions.

5.2 Defined static and kinematic gauges

Principles are given in prEN 15273-1.

This standard prEN 15273-2 contains:

a) in Annex A (normative), common rules for defined kinematic gauges;

b) in Annex B (normative), general principles for passive tilting vehicles and non-tilting vehicles

operating with / =1 > I to use with a defined kinematic gauge;

c) in Annex C (informative), general principles for active tilting vehicles and pantograph associated
with a recentering system to use with a defined kinematic gauge;

d) in Annex D (normative), graphical method;
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g)
h)

j)

in Annex E (normative), application of defined kinematic gauges for rolling stock;

in Annex F (normative), common rules for defined static gauges;

in Annex G (normative), application of defined static gauges for rolling stock using common rules;
in Annex H (normative), application of defined static gauges for rolling stock using other rules;

in Annex I (informative) Common process for defined kinematic gauges and defined static gauges
using common rules;

in Annex N (normative), list of documents for rolling stock assessment for defined gauges.

5.3 Dynamic methods

5.3.1 General principles

a)
b)
c)
d)
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in Annex J (normative), practice for dynamic gauging by simulation;
in Annex K (normative), common rules for dynamic gauges with reference profiles;
in Annex L (normative), application of dynamic gauges with reference profiles for rolling stock;

in Annex M (normative),-applicationyof,dynamic gauging by simulationyand calculation of swept
envelopes for use in absolute and comparative gauging:

1) movement calculation by geometric formulae;
2) movement calculation by simulation:
— create vehicle simulation model;
— validate the model;
— select track data;
— carry out simulations;
— process the results;
— create swept envelopes.
— nominal dimensions of the rolling stock;
— geometric overthrow on curves (in the horizontal plane and in the vertical plane);
— vehicle and maintenance tolerances;
— dissymmetry of the vehicle inclination;
— deflection under load;

— suspension displacement and wear;
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— wheel radius differences between bogies or wheelsets;
— adjustment devices to compensate for varying wheel diameters;
— pantograph flexibility.

The vehicle simulation model shall be validated by calculations, by comparisons with other vehicles, by
testing or by other appropriate means commensurate with the level of risk, complexity and innovation in
the vehicle design. The method of validation will depend on the process being followed.

5.3.2 Dynamic method based on defined gauges

The vehicle shall not exceed a certain reference profile including the curve radii dependent projections
added under specified conditions. Multiple vehicle swept envelopes shall be calculated by defining the
maximum vehicle space to be occupied under normal service and certain failure conditions for each curve
radius. The dynamic movement may be calculated either by use of geometric formulae or by simulations.
This envelope shall remain within the dynamic reference profile including the adding of curve radii
dependent projections on routes where the vehicle is required to operate.

5.3.3 Absolute gauging process

The absolute gauging process requires calculation of clearance between the swept envelope of the vehicle
and the infrastructure at every location along a route. The local conditions (e.g. track curvature, installed
cant, line speed, and track [fixity) are used to determine. the ‘siwept ‘envelope of the vehicle and the
minimum acceptable clearance at every location. The dynamic movements are calculated by use of
simulations.

5.3.4 Comparative gauging process

The comparative gauging process relies.on existing vehicles known as comparator vehicles operating
safely on a route. Where all swept envelopes of the candidate vehicle are within the swept envelopes of a
comparator vehicle, or vehicles, having been assessed as having gauging compatibility with the section of
track, then gauging compatibility shall be deemed to be achieved. The swept envelopes of both
comparator and candidate vehicles are calculated on a virtual route by use of simulations.
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