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National foreword

This British Standard is the UK implementation of EN 15273-
1:2013+A1:2016. It supersedes BS EN 15273-1:2016, which is withdrawn.

The UK committee draws users’ attention to the distinction between 
normative and informative elements, as defined in Clause 3 of the 
CEN/CENELEC Internal Regulations, Part 3.

Normative: Requirements conveying criteria to be fulfilled if compliance 
with the document is to be claimed and from which no deviation 
is permitted.

Informative: Information intended to assist the understanding or use of 
the document. Informative annexes do not contain requirements, except 
as optional requirements, and are not mandatory. For example, a test 
method may contain requirements, but there is no need to comply with 
these requirements to claim compliance with the standard.

When rounded values require unit conversion for use in the UK, users 
are advised to use equivalent values rounded to the nearest whole 
number. The use of absolute values for converted units should be avoided 
in these cases. For the values used in this standard:

80 km/h has an equivalent value of 50 mile/h

Gauging practices used in Great Britain are documented in Railway 
Group Standards, published for the GB main line railway industry by Rail 
Safety and Standards Board Limited (RSSB), www.rssb.co.uk. Railway 
Group Standards are freely available from www.rgsonline.co.uk.

The gauging practices used in Great Britain diverge significantly from 
the International Union of Railways (UIC) gauging practices used in 
much of the rest of Europe. Although BS EN 15273 Railway applications 
— Gauges defines a number of different gauging methodologies and 
applications, the underlying philosophy is that of the UIC method of 
gauging, which depends on the use of reference profiles. It should 
be noted, therefore, that BS EN 15273 and Railway Group Standards 
sometimes use the same terms, but with different meanings. The 
terminology used in one cannot therefore be used to interpret the 
requirements of the other.

National Annex NA gives the definitions used in Great Britain for some of 
the key terms used in BS EN 15273.

Except where a decision has been made to adopt standard European 
gauges and to use the associated gauging techniques documented in 
BS EN 15273, the gauges and gauging practices used on the GB main 
line railway should continue to be those documented in Railway 
Group Standards.

BS EN 15273 should be used where a decision has been made 
to adopt standard European gauges, and to use the associated 
gauging techniques.

The start and finish of text introduced or altered by amendment is 
indicated in the text by tags. Tags indicating changes to CEN text carry 
the number of the CEN amendment. For example, text altered by CEN 
amendment A1 is indicated by  .

The UK participation in its preparation was entrusted to Technical 
Committee RAE/1/-/12, Railway applications - Gauging.

BRITISH STANDARD

Full document details: BS EN 15273-1:2013+A1:2016

http://www.rssb.co.uk
http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016
http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016


A list of organizations represented on this committee can be obtained on 
request to its secretary.

This publication does not purport to include all the necessary provisions 
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European Foreword 

This document (EN 15273-1:2013+A1:2016) 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 2017, and conflicting national 
standards shall be withdrawn at the latest by May 2017. 

Attention is drawn to the possibility that some of the elements of this document may be the 
subject of patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying 
any or all such patent rights. 

This document includes the amendment adopted by the CEN on 25 July 2016. 

This document replaces EN 15273-1:2013 . 

The start and end of the text added or modified by the amendment is indicated in the text with 
 and  respectively. 

This document was drafted as part of a mandate issued to CEN by the European 
Commission and European Free Trade Association.  

text deleted  

According to the CEN/CENELEC internal regulations, the national standards organizations of 
the following countries are bound to implement this European Standard: Austria, Belgium, 
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav 
Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, 
Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 
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Introduction 

This document is the first of a series of three standards that comprise the European Standard 
covering gauges: 

— part 1 covers general principles, phenomena shared by the infrastructure and by the 
rolling stock, reference profiles and their associated rules; 

— part 2 gives the rules for dimensioning the vehicles according to their specific 
characteristics for the relevant gauge and for the related calculation method; 

— part 3 gives the rules for dimensioning the infrastructure in order to allow vehicles built 
according to the relevant gauge taking into account the specific constraints to operate 
within it. 

This standard defines the gauge as an agreement between infrastructure and rolling stock. 

The aim of this standard is to define the space to be cleared and maintained to allow the 
running of rolling stock, and the rules for calculation and verification intended for sizing the 
rolling stock to run on one or several infrastructures without interference risk. 

This standard defines the responsibilities of the following parties: 

— for the infrastructure: 

—gauge clearance; 

—maintenance; 

—infrastructure monitoring. 

— for the rolling stock: 

—compliance of the operating rolling stock with the gauge concerned; 

 —maintenance of this compliance over time. 

This standard includes a catalogue of various railway gauges implemented in Europe, some of 
which are required to ensure the interoperability, while others are related to more specific 
applications. This catalogue is not exhaustive and the standard does not preclude the 
possibility of applying or defining other gauges not included in the catalogue for the specific 
needs of certain networks. 

Full document details: BS EN 15273-1:2013+A1:2016
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1 Scope 

This European Standard is applicable to authorities involved in railway operation and may also 
be applied for light vehicles (e.g. trams, metros, etc. running on two rails) and their associated 
infrastructure, but not for systems such as rail-guided buses. 

It allows rolling stock and infrastructures to be dimensioned and their compliance to be 
checked relative to applicable gauging rules. 

For rolling stock and infrastructure, this standard is applicable to new designs, to modifications 
and to the checking of vehicles and infrastructures already in use. 

This document EN 15273-1 covers: 

— the general principles; 

— the various elements and phenomena affecting the determination of gauges; 

— the various calculation methods applicable to the elements shared by the infrastructure 
and by the rolling stock; 

— the sharing rules for elements taken into account in calculations specific to the 
infrastructure and to the rolling stock; 

— a catalogue of European gauges. 

This document does not cover: 

— conditions to be met to ensure safety of passengers on platforms and of persons required 
to walk along the tracks; 

— conditions to be met by the fixed equipment maintenance machines in active position; 

— the space to be cleared for the running track of rubber-tyred metros and other vehicles; 

— rules applicable to extraordinary transportation, however some formulae may be used; 

— rules applicable to the design of the overhead contact line system; 

— rules applicable to the design of the current collection system on a third rail; 

— simulation methods for the running of vehicles, however, it does not confirm the validity of 
existing simulations; 

— verification rules of wagon loadings; 

— coding methods for combined transportation; 

— infrastructure gauges for very small curve radii (e.g. R < 150 m for gauge G1). 

Full document details: BS EN 15273-1:2013+A1:2016
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2 Normative references 

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

EN 14067-2, Railway applications — Aerodynamics — Part 2: Aerodynamics on open track 

EN 14067-3, Railway applications — Aerodynamics — Part 3: Aerodynamics in tunnels 

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

 

EN 15273-2:2013,+A1:2016 , Railway applications — Gauges — Part 2: Rolling stock gauge 

 

EN 15273-3:2013+A1:2016 , Railway applications — Gauges — Part 3: Structure gauges 

EN 15313, Railway applications — In-service wheelset operation requirements — In-service and 
off-vehicle wheelset maintenance 

EN 50367, Railway applications — Current collection systems — Technical criteria for the 
interaction between pantograph and overhead line (to achieve free access) 

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

3 Terms and definitions 

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

3.1 running surface (of the track) 
virtual plane coplanar with the rail tops of a track 

3.2 normal co-ordinates 
are measured in relation to the orthogonal axes defined in a transverse plane, normal to the 
longitudinal centreline of the rails in the nominal position on a theoretically perfect track 

Note 1 to entry: One of these axes, commonly referred to as the horizontal axis, is the 
intersection of the transverse plane with the running surface. 

Note 2 to entry: The other axis, commonly referred to as the vertical axis, is perpendicular to 
the running surface and is equidistant from the rails. 

Note 3 to entry: For calculation purposes, the vertical axis is used as a common reference for 
the infrastructure and for the rolling stock (see Figure 1). 
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Key 
1 running surface 
2 centreline of the vehicle and of the track 

Figure 1 — Reference axes 

3.3  
gauge 
set of rules including a reference profile and its associated calculation rules allowing definition 
of the outer dimensions of the rolling stock and the space to be cleared by the infrastructure 

Note 1 to entry: According to the calculation method implemented, the gauge will be a 
static, kinematic or dynamic one.  

3.4  
Reference Profile  
RP 
line specific to each gauge, representing the cross-section shape and used  as a common basis 
to work out the sizing rules of the infrastructure and of the rolling stock  

3.5  
upper parts, lower parts 
upper parts correspond to the upper zone of the gauge and the lower parts correspond to the 
lower zone of the gauge 

Note 1 to entry: The limit between the two parts is defined for each gauge.  

3.6  
associated rules 
mathematical laws associated with each reference profile in order to size the infrastructure or 
rolling stock  

3.7  
static gauge  
combination of the specific reference profile and its associated static rules 

3.8  
kinematic gauge 
combination of the specific reference profile and its associated kinematic rules 
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3.9  
dynamic gauge 
combination of the specific reference profile and its associated dynamic rules 

3.10  
absolute gauging method 
combination of a directory of the reference position of structures along a given route and of the 
dynamic rules associated with this route 

3.11  
comparative gauging method 
set of rules allowing the comparing of the swept envelopes of various vehicles on the basis of 
their dynamic movements 

3.12  
geometric overthrow  

gid or gad  
difference between the distance, measured parallel to the running surface and in the 
transverse direction, of a part of the vehicle under consideration to the centre of a curved track 
with radius R and the distance of this same part, in the same conditions, to the centre of a 
straight track 

Note 1 to entry: See detailed explanation in 5.1. 

3.13  
flexibility coefficient  
 s  
ratio of the angle η (between the body tilted on its suspension with the plane perpendicular to 
the running surface) to the angle δ (between the running surface and the horizontal plane with 
the vehicle stationary on a canted track) 

Note 1 to entry: See detailed explanation in 5.2. 

3.14  
dissymmetry  

0  
angle 0 that would be made by the centreline of the body of a stationary vehicle on a level 
track relative to the vertical in the absence of any friction 

Note 1 to entry: See detailed explanation in 5.3. 

3.15  
clearance between wheelsets and track  

2
dl   

transverse displacement of the wheelset in relation to the track centre 

Note 1 to entry: See detailed explanation in 5.4. 
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3.16  
transverse clearance between wheelset and body  

wq   
sum of the amount “q” at the level of the axle boxes and of the amount “w” between the bogie 
frame and the body (see Figure 2) 

 
Key 
1 transverse clearance “q” between wheelset and bogie frame or between wheelset and body for 

vehicles not fitted with bogies 
2 transverse clearance “w” between body and bogie 
3 centre of wheelset 

Figure 2 — Transverse clearances q  and w  

3.17  
coefficient of displacement  
A  
parameter “A” to take into account the orientation of the bogie and body position as a result of 
the wheelset position on the track 

3.18  
additional overthrow  

iS  or aS  
excess geometric overthrow of the rolling stock beyond the reference profile 

Note 1 to entry: See detailed explanation in 5.5. 

3.19  
roll centre  
C  
rotational centre of the body 

Note 1 to entry: See detailed explanation in 5.6. 
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3.20  
cant, cant deficiency and cant excess 
D , thD , I  

cant D is the difference in height of the centres of the two rails of a track at the level of the 
running surface 

Note 1 to entry: The theoretical equilibrium cant Dth is the cant for which the resultant of the centrifugal 
acceleration and gravity is perpendicular to the running surface at a given velocity and track gauge 

Note 2 to entry: Cant deficiency I is the difference between the applied cant and the theoretical equilibrium cant: 

DDI  th  (1) 

Note 3 to entry: A negative value of cant deficiency denotes cant excess. 

3.21  
quasi-static roll 
corresponds to the roll movements of the vehicle due to the roll of the sprung weight under the 
effect of the transverse accelerations due to gravity (see Figure 14 a) or to the centrifugal force 
not compensated by the cant  

Note 1 to entry: See Figure 14a and Figure 14b. 

Note 2 to entry: This roll is referred to as quasi-static because it is determined for a moving vehicle on the basis of 
a transverse acceleration considered as steady and taking no account of the additional dynamic or random effects. 

3.22  
random dynamic movements 
additional oscillations of the vehicle, in relation to its quasi-static position, generated by the 
interaction of the rolling stock and the track resulting from the condition of the latter and the 
running speed 

Note 1 to entry: They are generated by the dynamic reactions of the rolling stock due to some layout defects 
such as:  

— track geometry; 

— sudden layout variations in the vicinity of switches and crossings; 

— elastic deformation and the degradation of track due to traffic; 

— a sequence of rail joints generating resonance phenomena; 

— hunting movements; 

— effects of cross winds and aerodynamic phenomena. 

3.23  
pantograph gauges and interface with the overhead contact line system 
specific reference profile combined with specific associated rules allowing verification that the 
pantograph head remains inside the allotted space, and location of infrastructure structures at 
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a sufficient mechanical and electrical distance according to the pantograph head type used with 
live or insulated parts 

3.23.1 
pantograph gauge  
reference profile with its associated rules allowing verification that the pantograph head in a 
raised position remains within the allotted space (see Figure 3) 

 

Key 
1 track centreline 
2 pantograph reference profile 
3 displaced pantograph head 
4 contact wire raised by the pantograph 

Figure 3 — Pantograph gauge  

3.23.2  
mechanical structure gauge  
reference profile and its associated rules allowing the definition of the space to be cleared by 
all the structures in order to ensure passage of the pantograph in its raised position, taking 
account of the maintenance allowances and of the displacements considered by the 
infrastructure (see Figure 4) 

 

Key 
1 mechanical structure gauge 
2 pantograph reference profile 

Figure 4 — Mechanical structure gauge  
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3.23.3  
electrical insulating allowance  
clearance to be maintained between two parts at different potentials in given atmospheric 
conditions in order to ensure electrical insulation 

3.23.4  
electrical structure gauge 
reference profile and its associated rules allowing the definition of the space to be cleared 
taking account of the required electrical insulating allowance in relation to the live parts of the 
pantograph in the raised position (see Figure 5) 

 

a) For pantographs fitted with insulated 
horns 

 
 

b) For pantographs fitted with non-
insulated horns 

Key 
1 pantograph reference profile 
2 electrical structure gauge 
 
Live parts are not allowed to penetrate the shaded area. 

Figure 5 — Electrical structure gauge  

3.23.5 gauge for live roof-mounted parts 
reduced gauge in relation to the maximum construction gauge taking account of a sufficient 
insulating clearance to the non-live parts of the infrastructure (see Figure 6) 

Note 1 to entry: Live parts are electrically non-protected parts of the vehicle. 

Full document details: BS EN 15273-1:2013+A1:2016

http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016
http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016


EN 15273-1:2013+A1:2016 (E) 

16 

 

a) Pantograph with insulated horns 

 

b) For pantographs fitted with non-
insulated horns 

Key  
1 maximum construction gauge 
2 space which shall not be penetrated by non-insulated parts likely to remain live 
3 pantograph gauge 
4 electrical insulating clearance 

Figure 6 — Gauge for non-insulated live parts on vehicle roof 

3.24 reference vehicles  
theoretical or actual vehicles the parameters of which are used to establish the rules associated 
with a reference profile to obtain a gauge 

3.25 maximum rolling stock construction gauge 
maximum volume obtained by applying the associated rules giving reductions iE  and aE  to be 
subtracted in relation to the reference profile (see Figure 7) 
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Key  
1 reference profile 
2 maximum construction gauge 
3 effective construction gauge of the vehicle body 
4 tapering  

iE  transverse reduction in relation to the reference profile for cross-sections between bogie centres  

aE  transverse reduction in relation to the reference profile for cross-sections beyond bogie centres 

Figure 7 — Space available for the construction of a vehicle 

3.26  
structure gauge 
the following different interpretations are defined depending on the application (see C in 
Figure 15, point 6.1) 

3.26.1  
structure verification limit gauge 
defines the space not to be encroached upon at any time and fixes the limit for normal 
operation.  

Note 1 to entry: It is used to ensure that structures allow free passage 

Note 2 to entry: Consequently, no structure is allowed to penetrate this space at any time. 

3.26.2  
structure installation limit gauge  
gives the space to be cleared taking into account a maintenance allowance defined according to 
the line speed and to the track quality at the time of the structure installation 

Note 1 to entry: When maintenance allowances have been fully used, a mandatory minimum 
clearance shall always remain to allow the operation of the vehicles. 

3.26.3  
structure installation nominal gauge  
in addition to maintenance allowances, the structure installation nominal gauge takes account 
of safety allowances and of reserved allowances defined for the infrastructure, e.g. of the 
running of special consignments, of line speed increase, strong cross winds, aerodynamic 
effects. 
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3.26.4  
uniform structure gauge  
gauge of constant cross-section used for the infrastructure 

3.27  
swept envelope 
cross-section perpendicular to the running surface encompassing all the points swept by the 
vehicle under consideration with its dynamic displacements in any possible position combined 
with running and operating conditions on a track of a given quality 

Note 1 to entry:  A series of swept envelopes makes it possible to determine the volume 
swept on a given route. 

4 Symbols and abbreviations 

For the requirements of this document, the symbols and abbreviations given in Table 1 are 
applicable. 

Table 1 — Symbols and abbreviations 

Symbol Designation Unit 
a  Distance between end wheelsets of vehicles not 

fitted with bogies or between bogie centres 
m 

ra  Distance “a” of the reference vehicle m 
A  Coefficient of displacement  

0Abt  Reduction allowed on the pantograph 
displacement value 

m 

0Abt  Reduction allowed on the pantograph 
displacement value at the upper verification 
point 

m 

uAbt  Reduction allowed on the pantograph 
displacement value at the lower verification 
point 

m 

b  Semi-width or distance parallel to the running 
surface, relative to the centreline of the track or 
of the vehicle 

m 

atb  Achieved semi-width m 

q'b  Actual installation distance of the platforms, 
measured from the rail running edge 

m 

bb  Thickness of the wheel flanges m 

maxbb  Maximum thickness of the wheel flanges m 
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Table 1 (continued) 
Symbol Designation Unit 

minbb  Minimum thickness of the wheel flanges m 

cinCRb  Semi-width of the kinematic reference profile m 

dynCRb  Semi-width of the dynamic reference profile m 

stCRb  Semi-width of the static reference profile m 

maxfb  Maximum back-to-back dimension m 

minfb  Minimum back-to-back dimension m 
Gb  Semi-spacing of side bearers m 

infb  Semi-width of the infrastructure m 

0lacb  Standard width of the gap between the platform 
and the step 

m 

réellacb  Actual width of the gap between the platform 
and the step 

m 

qb  Semi-width of the platform installation m 

0qb  Semi-width of the standard platform installation m 

q0ab  Semi-width of the standard platform installation 
on the outside of a curve 

m 

q0ib  Semi-width of the standard platform installation 
on the inside of a curve 

m 

limqb  Minimum semi-width of the platform installation 
gauge  

m 

rb  Semi-width of the reference vehicle m 
1rb  Semi-width of reference vehicle No. 1 m 
2rb  Semi-width of reference vehicle No. 2 m 

infrb  Infrastructure reference semi-width m 
vehb  Semi-width of the vehicle  m 

)1(vehb  Semi-width of vehicle 1 m 
)2(vehb  Semi-width of vehicle 2 m 

wb  Semi-width of the pantograph head m 
c  Calculation constant  
wc  Width of insulating horn of pantograph m 

C  Roll centre  
CR  Reference profile  
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Table 1 (continued) 
Symbol Designation Unit 

d  Dimension over wheel flanges m 

adg  Geometric overthrow of the vehicle on the 
outside of the curve 

m 

maxadg  Maximum geometric overthrow allowed on the 
outside of the curve 

m 

avdg  Vertical geometrical offset for parts of the 
vehicle positioned outboard of the wheelsets 

m 

idg  Geometric overthrow of the vehicle on the inside 
of the curve 

m 

maxidg  Maximum geometric overthrow allowed on the 
inside of the curve 

m 

ivdg  Vertical geometrical offset for parts of the 
vehicle positioned between the wheelsets 

m 

D  Cant m 
0D  Fixed cant value taken into account by 

agreement between the rolling stock and the 
infrastructure with regard to the kinematic 
gauge 

m 

eqD  Equivalent cant m 
)1(LD  Structure limit cant m 
)2(LD  Structure installation limit cant m 

maxD  Maximum conventional cant m 

Dpl  Transverse displacement m 

acinDpl  Transverse displacement towards the outside of 
the curve, taken into account for the kinematic 
gauge 

m 

adynDpl  Transverse displacement towards the outside of 
the curve, taken into account for the dynamic 
gauge 

m 

astDpl  Transverse displacement towards the outside of 
the curve, taken into account for the static gauge 

m 

cinDpl  Transverse displacement taken into account for 
the kinematic gauge 

m 

dynDpl  Transverse displacement taken into account for 
the dynamic gauge 

m 

dyn(A)Dpl  Transverse displacement of the vehicle A taken 
into account for the dynamic gauge 

m 

dyn(B)Dpl  Transverse displacement of the vehicle B taken 
into account for the dynamic gauge 

m 
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Table 1 (continued) 
Symbol Designation Unit 

icinDpl  Transverse displacement towards the inside of 
the curve, taken into account for the kinematic 
gauge 

m 

idynDpl  Transverse displacement towards the inside of 
the curve, taken into account for the dynamic 
gauge 

m 

istDpl  Transverse displacement towards the inside of 
the curve, taken into account for the static gauge 

m 

stDpl  Transverse displacement taken into account for 
the static gauge 

m 

supD  Additional cant m 

thD  Theoretical equilibrium cant m 
ae  Vertical reduction on the outside of the curve m 
ie  Vertical reduction on the inside of the curve m 
pe  Offset of the pantograph due to the vehicle 

characteristics 
m 

poe  Offset of the pantograph at the upper verification 
point 

m 

pore  Offset of the reference vehicle roof-mounted 
pantograph at the upper verification point 

m 

pre  Offset of the pantograph due to the reference 
vehicle characteristics 

m 

pue  Offset of the pantograph at the lower verification 
point 

m 

pure  Offset of the reference vehicle roof-mounted 
pantograph at the lower verification point 

m 

ve  Lowering of track components m 
E  Transverse reduction relative to the reference 

profile  
m 

aE  Transverse reduction relative to the reference 
profile for cross-sections beyond the wheelsets 
or beyond the bogie centres 

m 

iE  Transverse reduction relative to the reference 
profile for cross-sections between the wheelsets 
or between the bogie centres 

m 

fraE  Width to be cleared for the projection of 
collector shoes on the outside of a curve 

m 

friE  Width to be cleared for the projection of 
collector shoes on the inside of a curve 

m 

sf  Raising of the contact wire m 
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Table 1 (continued) 
Symbol Designation Unit 

sof  Raising of the contact wire at the lowest 
temperature, measured in relation to its position 
for the mean temperature 

m 

vf  Contact wire sag. Initial sag including the sag 
between the hangers 

 

wf  Contact wire sag at the highest temperature, 
measured in relation to its position for the mean 
temperature 

 

waf  Excess geometric overthrow of the contact plane 
by the pantograph head due to wear on the 
wiper 

m 

wsf  Excess geometric overthrow of the contact plane 
by the pantograph head due to its inclined 
position 

m  

F  Fixed value taken into account in the additional 
overthrows 

m 

g  Acceleration due to gravity m/s2 
G  Centre of gravity of the body   
h  Height in relation to the running surface m 
o'h  Maximum verification height of the pantograph 

gauge in a raised position 
m 

u'h  Minimum verification height of the pantograph 
gauge in a raised position 

m 

ch  Roll centre height m 
0ch  Value of hc used for the agreement between the 

rolling stock and the infrastructure 
m 

CRh  Height of the reference profile m 
effh  Effective height of the raised pantograph m 
eleceffh  Effective height of the raised pantograph plus 

the electrical insulation distance 
m 

fh  Height of the contact wire m 

maxh  Maximum height available for the infrastructure 
below the lower horizontal line of the reference 
profile 

m 
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Table 1 (continued) 
Symbol Designation Unit 

minuh  Height of the lower horizontal line of the 
reference profile 
NOTE This minimum height is specified for 
the vertical geometric displacements of the 
rolling stock below the reference profile 
according to the vertical curve of the track. 

m 

)1min(uh  Height of the lower horizontal line of the special 
reference profile of the lower parts for vehicles 
having to pass over marshalling humps and rail 
brakes in an active position 
NOTE This minimum height is specified for 
the vertical geometric displacements of the 
rolling stock below the reference profile 
according to the vertical curve of the track. 

m 

)2min(uh  Height of the lower horizontal line of the special 
reference profile of the lower parts for vehicles 
having to pass over marshalling humps and rail 
brakes in a non-active position 
NOTE This minimum height is specified for 
the vertical geometric displacements of the 
rolling stock below the reference profile 
according to the vertical curve of the track. 

m 

CRminh  Height of the bottom corner of the reference 
profile 

m 

nezh  Height of the platform edge coping m 
qh  Height of the platforms m 

 minoh  Minimum height specified for the vertical 
geometric displacements of the rolling stock 
above the reference profile, according to the 
vertical curve of the track 

m 

sh  Height set for the cow-catcher and the sand-
boxes in the wheel area 

m 

th  Installation height of the lower pantograph joint 
in relation to the running surface 

m 

vehh  Height of the vehicle m 
I  Cant deficiency m 

c'I  Intermediate cant deficiency value between 0 
and Ic 

m 

p'I  Intermediate cant deficiency value taken into 
account for tilting body vehicles 

m 
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Table 1 (continued) 
Symbol Designation Unit 

cI  Maximum cant deficiency in conventional 
vehicles used by the infrastructure manager for 
his routes 

m 

eqI  Equivalent cant deficiency m 
)1(LI  Structure limit cant deficiency m 
)2(LI  Structure installation limit cant deficiency m 

maxI  Maximum conventional cant deficiency m 

0I  Fixed cant deficiency value taken into account by 
agreement between the rolling stock and the 
infrastructure with regard to the kinematic 
gauge 

m 

0I   Fixed cant deficiency value taken into account by 
agreement between the rolling stock and the 
infrastructure with regard to the kinematic 
gauge of the pantographs 

m 

pI  Cant deficiency of tilting body vehicles m 

supI  Additional cant deficiency m 
j  Minimum vertical reference clearances at the 

level of the side bearers 
m 

a'j  Additional transverse clearances, towards the 
outside of the curve, relative to those of the 
reference vehicle 

m 

i'j  Additional transverse clearances, towards the 
inside of the curve, relative to those of the 
reference vehicle 

m 

J  Actual vertical clearance at the level of the side 
bearers 

m 

k  Factor of safety to take into account track 
irregularities 

 

 K  Quasi-static roll coefficient taken into account by 
the infrastructure 

 

'K  Quasi-static roll coefficient taken into account 
for the pantograph reference profile 

 

l  Track gauge, distance between the rail running 
edges 

m 

bl  Width of tyre m 
crl  Position of the check rail in relation to the rail 

running edge 
m 

noml  Nominal track gauge m 
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Table 1 (continued) 
Symbol Designation Unit 

maxl  Maximum track gauge m 

réell  Actual track gauge m 
1dRL  Developed length of radius R1 m 

ornl  Width of the flangeway in relation to the rail 
running edge 

m 

L  Standard distance between the centrelines of the 
rails of the same track 

m 

)1(M  Mandatory allowance  m 

cin)1(M  Mandatory allowance with regard to the 
kinematic gauge  

m 

d)1(M  Part of the mandatory allowance M(1) due to the 
loading dissymmetry and the suspension 
adjustment  

m 

dyn)1(M  Mandatory allowance with regard to the 
dynamic gauge  

m 

osc)1(M  Part of the mandatory allowance M(1) due to the 
transverse oscillations of the vehicle with regard 
to the kinematic gauge 

m 

st)1(M  Mandatory allowance with regard to the static 
gauge  

m 

)2(M  Infrastructure maintenance allowance m 

cin)2(M  Usable allowance with regard to the kinematic 
gauge 

m 

cin)2( DM  Part of the usable allowance M(2) due to the 
crosslevel errors DT  with regard to the 
kinematic gauge  

m 

dyn)2( DM  Part of the usable allowance M(2) due to the 
crosslevel errors DT  with regard to the dynamic 
gauge  

m 

dyn)2(M  Usable allowance M(2) with regard to the 
dynamic gauge 

m 

st)2(M  Usable allowance with regard to the static gauge m 
voie)2(M  Part of the usable allowance M(2) due to the 

transverse displacement of the track  
m 

)3(M  Additional infrastructure allowance m 

fbM  Vertical allowance for the passage onto ferries m 
iM  Electrical insulation allowance m 

)1(oscM  Allowance for the dynamic roll due to the 
oscillations of vehicle No. 1 

m 
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Table 1 (continued) 
Symbol Designation Unit 

)2(oscM  Allowance for the dynamic roll due to the 
oscillations of vehicle No. 2 

m 

vM  Reserve vertical allowance m 
)1(vM  Mandatory vertical allowance m 
)2(vM  Maintenance vertical allowance m 
)3(vM  Additional vertical allowance m 

n  Distance from the section under consideration to 
the adjacent end wheelset or to the closest 
centre 

m 

an  n for the sections outside the wheelsets or bogie 
centres 

m 

arn  na of the reference vehicle m 
in  n for the sections between the wheelsets or 

bogie centres 
m 

irn  ni of the reference vehicle m 
rn  Distance from the section under consideration to 

the adjacent end wheelset or to the closest 
centre of the reference vehicle 

m 

p  Bogie wheelbase m 
oP  Reduction at the upper verification point of the 

pantographs 
m 

oaP  Reduction at the upper verification point of the 
pantographs beyond the bogie centres 

m 

oiP  Reduction at the upper verification point of the 
pantographs between the bogie centres 

m 

ornP  Depth of the flangeway necessary to allow 
passage of the wheel flange 

m 

rp  Reference vehicle bogie wheelbase m 
PT End lateral point of the reference profile upper 

face 
 

PT’ Point reached by point PT during its upward 
vertical movement 

 

uP  Reduction at the lower verification point of the 
pantographs 

m 

uaP  Reduction at the lower verification point of the 
pantographs beyond the bogie centres 

m 

uiP  Reduction at the lower verification point of the 
pantographs between the bogie centres 

m 

Full document details: BS EN 15273-1:2013+A1:2016
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Table 1 (continued) 
Symbol Designation Unit 

q  Transverse clearance between wheelset and 
bogie frame, or wheelset and body for vehicles 
not fitted with bogies 

m 

rq  Transverse clearance between wheelset and 
bogie frame, or wheelset of the reference vehicle 

m 

aqs  Displacement due to the quasi-static roll taken 
into account by the infrastructure outside the 
reference profile on the outside of the curve. 

m 

iqs  Displacement due to the quasi-static roll taken 
into account by the infrastructure outside the 
reference profile on the inside of the curve. 

m 

Q  Displacement due to the complete quasi-static 
roll 

m 

r  Reserve m 
R  Horizontal curve radius m 

1R  Different curve radii used in junction work m 

2R  Different curve radii used in junction work m 

cR  Critical curve radius m 

minR  Minimum curve radius m 
pR  Radius corresponding to the maximum roll of a 

tilting body vehicle 
m 

thR  Theoretical curve radius of junction work m 

vR  Vertical curve radius of longitudinal profile  m 
minvR  Standard minimum vertical curve radius of 

longitudinal profile  
m 

s  Flexibility coefficient  
0s  Flexibility coefficient value taken into account in 

the agreement between the rolling stock and the 
infrastructure 

 

0's  Flexibility coefficient taken into account in the 
agreement between the rolling stock and the 
infrastructure for the pantograph gauge 

 

lims  Limit value of the flexibility coefficient  
rs  Flexibility coefficient value of the reference 

vehicle 
 

S  Allowed additional overthrow  m 
0S  Standard value of additional overthrow linked to 

the reference profile 
m 

Full document details: BS EN 15273-1:2013+A1:2016
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Table 1 (continued) 
Symbol Designation Unit 

0'S  Standard value of additional overthrow linked to 
the pantograph reference profile 

m 

a'S  Allowed additional overthrow on the outside of 
the curve for pantographs 

m 

i'S  Allowed additional overthrow on the inside of 
the curve for pantographs 

m 

aS  Allowed additional overthrow on the outside of 
the curve 

m 

cinaS  Allowed additional overthrow on the outside of 
the curve with regard to the kinematic gauge 

m 

dynaS  Allowed additional overthrow on the outside of 
the curve with regard to the dynamic gauge 

m 

staS  Allowed additional overthrow on the outside of 
the curve with regard to the static gauge 

m 

cinS  Allowed additional overthrow with regard to the 
kinematic gauge 

m 

dynS  Allowed additional overthrow with regard to the 
dynamic gauge 

m 

eqs  Equivalent value of the flexibility coefficient  
iS  Allowed additional overthrow on the inside of 

the curve 
m 

ciniS  Allowed additional overthrow on the inside of 
the curve with regard to the kinematic gauge 

m 

dyniS  Allowed additional overthrow on the inside of 
the curve with regard to the dynamic gauge 

m 

stiS  Allowed additional overthrow on the inside of 
the curve with regard to the static gauge 

m 

stS  Allowed additional overthrow with regard to the 
static gauge 

m 

t  Flexibility index of the pantograph head raised to  
6,50 m under the influence of a transverse force of 
300 N 

m 

rt  Reference vehicle pantograph flexibility index m 
bT  Construction tolerance of the rolling stock in the 

transverse direction 
m 

chargeT  Angle of dissymmetry, considered in ηor for poor 
load distribution 

degree 

DT   Track crosslevel difference between two 
maintenance periods 

m 

NT   Vertical displacement of the track between two 
periods of maintenance 

m 
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Table 1 (continued) 
Symbol Designation Unit 

oscT  Crosslevel difference selected for calculation of 
oscillations caused by track irregularities 

m 

qT   Installation tolerance of the platforms m 
suspT   Angle of dissymmetry, considered in ηor for poor 

suspension adjustment 
degree 

voieT   Transverse displacement of the track between 
two periods of maintenance 

m 

v  Vehicle speed m/s 
V  Vehicle speed km/h 

c'V  Intermediate value of a non-tilting train speed km/h 
p'V  Intermediate value of the tilting train speed km/h 

VF  Fixed value  m 

)0(IoVF  Fixed value considered at the upper verification 
point of the pantographs for a cant deficiency I0 

m 

)max(IoVF  Fixed value considered at the upper verification 
point of the pantographs for a cant deficiency 
Imax 

m 

)0(IuVF  Fixed value considered at the lower verification 
point of the pantographs for a cant deficiency I0 

m 

)max(IuVF  Fixed value considered at the lower verification 
point of the pantographs for a cant deficiency 
Imax 

m 

w  Transverse clearance between bogie and body m 
(R)w  Transverse clearance between bogie and body 

varying according to the track curve radius 
m 

(R)aw  Transverse clearance between bogie and body 
towards the outside of the curve varying 
according to the track curve radius 

m 

(R)iw  Transverse clearance between bogie and body 
towards the inside of the curve varying 
according to the track curve radius 

m 

rw  Transverse clearance between bogie and body of 
the reference vehicle 

m 

x  Distance taken into account from the point of 
origin O for the calculation of ev  

m 

Full document details: BS EN 15273-1:2013+A1:2016
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Table 1 (continued) 

Symbol Designation Unit 

x  
x  value for which the height of bodies 
protruding from the infrastructure above the 
rail level shall be reduced when approaching a 
vertical radius. 

m 

z  Part of the quasi-static roll taken into account by 
the rolling stock 

m 

'z  Difference between the transverse roll based on 
the calculation and the actual roll of the upper 
verification point of the pantograph 

m 

''z  Difference between the transverse roll based on 
the calculation and the actual roll of the lower 
verification point of the pantograph 

m 

0z  Fixed value available to the rolling stock on 
the outside of the static reference profile  

m 

cinz  Quasi-static roll of the vehicle with regard to the 
kinematic gauge 

m 

dynz  Quasi-static roll of the vehicle with regard to the 
dynamic gauge 

m 

cinpz  Quasi-static roll of the tilting body vehicles with 
regard to the kinematic gauge 

m 

dynpz  Quasi-static roll of the tilting body vehicles with 
regard to the dynamic gauge 

m 

  Additional angle of roll of the body due to the 
clearance to the side bearers 

degree 

osc  Angle corresponding to the value Tosc expressed 
in millimetres 

degree 

'  Angle of the inclined part of the pantograph head 
in relation to the horizontal 

degree 

''  Angle made by the gangway between the 
platform and the ferry 

degree 

  Switch entry angle of switches and crossings radian 
  Centrifugal acceleration m/s2 
D'  Centripetal acceleration due to the cant m/s2 
I'  Centrifugal acceleration resulting from the cant 

deficiency 
m/s2 

a  Fixed term corresponding to:  
4

2pnan aa   m2 

bi  Additional width on the inside of the curve m 
ba  Additional width on the outside of the curve m 
D  Cant miss-match m 
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Table 1 (continued) 
Symbol Designation Unit 

dynh  Vertical movement of the vehicle taken into 
account for the dynamic gauges 

m 

i  Term corresponding to:  
4

2

ii
pnan   m2 

  Angle of roll of the canted track degree 
qa  Value for the distance to the platform on the 

outside of the curve in relation to the gauge for 
the structures in the inclined position of value δ 

m 

maxqa  Maximum value of δqa m 

stj  Denotes the various indices that can accompany 
the value  with regard to the static gauge 

m 

cinj  Denotes the various indices that can accompany 
the value  with regard to the kinematic gauge 

m 

dynj  Denotes the various indices that can accompany 
the value  with regard to the dynamic gauge 

 

cin1  Sum of the verification limit values for 
infrastructure with regard to the kinematic 
gauge 

m 

cin2  Sum of the limit values of the infrastructure 
allowances with regard to the kinematic gauge 

m 

cin3  Sum of the nominal values of the allowances 
taken into account by the infrastructure with 
regard to the kinematic gauge 

m 

acin3  Value Σ3cin taken into account on the outside of 
the curve 

m 

icin3  Value Σ3cin taken into account on the inside of the 
curve  

m 

cin1
'  Value Σ1cin taken into account for verification of 

the structures 
m 

cin1
''  Minimum value of Σ’1cin  m 

cin2
'  Value Σ2cin into account for installation of the 

structures 
m 

cin2
''  Minimum value of Σ’2cin m 

(v)cin1  Sum of the verification limit values for the 
infrastructure with regard to the kinematic 
gauge in the vertical direction 

m 

(v)icin2  Sum of the limit values of the infrastructure 
allowances with regard to the kinematic gauge in 
the vertical direction on the inside of the curve 

m 

 

Full document details: BS EN 15273-1:2013+A1:2016

http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016
http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016


EN 15273-1:2013+A1:2016 (E) 

32 

Table 1 (continued) 
Symbol Designation Unit 

(v)acin2  Sum of the limit values of the infrastructure 
allowances with regard to the kinematic gauge in 
the vertical direction on the outside of the curve 

m 

(v)icin3  Sum of the nominal values of the infrastructure 
allowances with regard to the kinematic gauge in 
the vertical direction on the inside of the curve 

m 

(v)acin3  Sum of the nominal values of the infrastructure 
allowances with regard to the kinematic gauge in 
the vertical direction on the outside of the curve 

m 

dyn1  Sum of the verification limit values for 
infrastructure with regard to the dynamic gauge 

m 

dyn2  Sum of the limit values of the infrastructure 
allowances with regard to the dynamic gauge  

m 

dyn3  Sum of the nominal values of the allowances 
taken into account by the infrastructure with 
regard to the dynamic gauge 

m 

v  Sum of the values of the allowances taken into 
account by the infrastructure in the vertical 
direction 

m 

  Angle made by the straight line joining the 
centre of gravity at the roll centre with the 
vertical 

degree 

 Angle of roll of the vehicle relative to the running 
surface 

degree 

0  Angle of dissymmetry of a vehicle due to 
construction tolerances, to suspension 
adjustment and to unequal load distributions 

degree 

0'  Angle of dissymmetry of a vehicle in which the 
clearance to the side bearers does not exceed j 

degree 

r0  Reference angle η0 taken into account in the 
agreement  

degree 

  Angle resulting from the suspension adjustment 
tolerances 

radian 

r  Angle resulting from the suspension adjustment 
tolerances of the reference vehicle 

radian 
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Table 1 (continued) 
Symbol Designation Unit 

  Pantograph construction and installation 
tolerance 

m 

r  Reference vehicle pantograph construction and 
installation tolerance 

m 

 

5 Specific considerations for determination of parameters  

5.1 Geometric overthrow 

5.1.1 Geometric overthrow between the vehicle body 

To determine the geometric overthrow, the vehicle is ideally located in the median position on 
the track. 

If a vehicle is located on a curved track, the geometric effect generates a transverse overthrow 
“ idg ” towards the inside of the curve for the parts between the bogie centres or between the 
wheelsets and a transverse overthrow “ adg ” towards the outside of the curve for the parts in 
the overhang (see Figure 8). 

 

Key 
a  distance between the end wheelsets or between the bogie centres 

an   longitudinal position of the section considered outside the wheelsets or bogie centres 

in  longitudinal position of the section considered between the wheelsets or between the bogie 
centres 

adg  geometric overthrow at the section position an  

idg  geometric overthrow at the section position in  
p  distance between the end wheelsets of the bogie 

Figure 8 — Geometric overthrow of the vehicle on a curved track 
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R
nandg

2

2
aa

a


  (2) 

     
2

2
ii

i R
nandg 

  (3) 

NOTE It should be noted that these formulae are slightly simplified, but the error is less than 

³8
)²²(

R
nan  , which is negligible taking into account the very high value of ³R . 

5.1.2 Additional geometric overthrow due to the bogies  

The bogies produce an additional geometric overthrow “ idg ” towards the centre of the curve 
(see Figure 9). 

 
Key 

idg  geometric overthrow at the bogie centre 
p  distance between the end wheelsets of the bogie 

Figure 9 — Geometric overthrow of the bogie on a curved track 

R
pdg
8

²
i   (4) 

Generally, 

The geometric overthrow on the inside of the curve   

    
2

4

2
2

ii
i R

pnan
dg


  (5) 

The geometric overthrow on the outside of the curve  

R

pnan
dg

2
4   

2
2

aa
a


  (6) 

NOTE These same formulae may also be used in the vertical plane to determine “ ivdg ” and 
“ avdg ”. 
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5.2 Flexibility coefficient 

The flexibility coefficient  




s  (7) 

Figure 10 shows the roll due to the flexibility of the suspension. 

 

 

Key 
1 normal to the running surface 
2 centreline of the inclined body under the effect of a cant 
C roll centre 
  angle of roll of the canted track 

ch  roll centre height 
  angle of roll of the vehicle relative to the running surface 

Figure 10 — Roll due to the flexibility of the suspension 

5.3 Dissymmetry 

The dissymmetry taken into account for calculating the roll of the rolling stock is:  

 )1(0 s  (8) 

The dissymmetry of the vehicle corresponds to angle  and may be due to a structural 
imperfection, to poor adjustment of the suspension (set-up tolerances, pneumatic levelling 
valve, etc.) and to an offset of the load (see Figure 11). 
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Angle  is the angle made by the straight line joining the centre of gravity to the roll centre with 
the vertical. 

 

 

Key 
C roll centre 
h  height in relation to the running surface 

ch  roll centre height 

G centre of gravity of the body 
  angle made by the straight line joining the centre of gravity to the roll centre with the vertical 
0  angle of dissymmetry due to construction tolerances, to suspension adjustment and to offset load 

distributions 

Figure 11 — Illustration of dissymmetry 

5.4 Clearance between the wheelsets and the track 

Consider: 

the value “ l ” of the track gauge is measured between the rail running edges 14 mm below the 
running surface and the value “ d ” of the dimension over wheel flanges at the limit of wear 
is measured 10 mm below the wheel tread. 

The values, d  and l  may vary from one network to another. 

The values d , maxnom ,ll  relative to each case under study are listed in the catalogue of gauges 
standardized in Annex B, Annex C, Annex D and Annex E. 
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Key 
1 clearance between the wheelset and the track 
2 track centreline 
3 centre of wheelset 
4 

transverse displacement of the wheelset in relation to the track centre. 
2

l d  

d  dimension over wheel flanges 
l  track gauge, distance between the rail running edges 
 

Figure 12 — Relative position between the wheelset and the track 

5.5 Additional overthrow 

Figure 13 shows the space reserved for additional overthrows iS  and aS  in relation to the 
reference profile.  

 

 
 
Key 
1 reference vehicle 
2 reference profile 
3 additional overthrow Sa towards the outside of the track 
4 additional overthrow Si towards the inside of the track 
 

Figure 13 — Additional overthrows in a curve 
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5.6 Roll centre 

The transverse displacement of the body makes it possible to determine a centreline XX. When 
the body rolls, the centreline XX takes a position X1X1. The roll centre C is located at the 
intersection of centrelines XX and X1X1 and its height hC in relation to the running surface is 
referred to as the height of the roll centre. The position of the roll centre may vary according to 
the load.  

 

 

 

 

 

 

a) Stationary vehicle on a  
canted curve 

b) Moving vehicle with cant 
deficiency 

c) Vehicle with  
dissymmetry 

Key 
1 transverse displacement of the body 
2 running surface 
C roll centre 

Figure 14 — Roll of a vehicle around its roll centre 

6 Gauges and gauging methods 

6.1 General 

6.1.1 Introduction 

A gauge is an agreement for the division of responsibilities between the rolling stock and the 
infrastructure (see Figure 15). 
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Key 
A maximum construction gauge for the rolling stock 
B reference profile 
C structure gauge 
1 widenings comprising S, qs, z0, M1, M2, M3 established for the infrastructure 
2 reductions iE  or aE established for the rolling stock 
3 sum of the rolling stock displacements and of the phenomena interacting with the infrastructure 
4 structures 
5 vehicle 

Figure 15 — General illustration of the gauges 

The basic elements required to establish an agreement are:  

— a reference profile; 

— one or more reference vehicles; 

— distribution of responsibilities to take into account the phenomena between the 
infrastructure and the rolling stock; 

— the gauging rules for the infrastructure and for the rolling stock; 

— the allowed additional overthrows “S” for the rolling stock outside the reference profile. 

Each agreement specifies that: 

For the rolling stock, the construction maximum gauge is obtained by reducing the reference 
profile by a value 

 SDplE   , (9) 

knowing that the rolling stock undergoes displacements “ Dpl ” and that the infrastructure 
authorizes additional overthrows “ S ” outside of the reference profile. 
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For the infrastructure, the structure limit gauge is obtained by adding the additional 
overthrows “ S ” and taking into account phenomena not included in the reference profile. In 
order to simplify matters, the infrastructure may also decide to apply a uniform structure 
installation gauge. 

The three types of agreement generally applied are commonly referred to as “static gauge”, 
“kinematic gauge” and “dynamic gauge”. 

6.1.2 Static gauge 

For the “static gauge”, the infrastructure takes into account fixed allowances to cover certain 
dynamic displacements of the vehicle. The use of this type of gauge is restricted to vehicles in 
which the flexibility of the suspension is limited.  

The static gauging method only applies to vehicles in which the quasi-static roll “ cinz ” is not 
greater than the value “ 0z ” specified below, the value of which is given in Annex B. 

Thus, for the rolling stock: 

— the semi-width “ vehb ” of the vehicle under study is calculated on the basis of a static 
reference profile “ stCRb ” to which is added the corresponding static additional overthrow 
“ stS ” and from which are subtracted the static displacements “ stDpl ”;  

stststCRveh DplSbb   (10) 

— the rolling stock takes no account of the dynamic uplift of the suspension. 

For the infrastructure: 

— the enlargement for dynamic uplift and drop shall be taken into account by respectively 
adding to or subtracting from the height of the static reference profile. 

The semi-width “ infb ” is defined by taking into account the fixed allowances established by the 
infrastructure.  

These fixed allowances shall be adequate to cover all the dynamic displacements of the rolling 
stock not included inside the static reference profile. 

Considering that 
0DDi  Qqs and 

0IIa  Qqs , it is possible to verify that the allowances are 
adequate by applying the following formula: 

  )3(D)2(voie)2(osc)1(d)1(ai0ststCRinf MMMMMqsqszSbb ou   (11) 

The infrastructure specifies a vertical allowance to take account of the dynamic uplift of the 
suspension. 
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6.1.3 Kinematic gauge 

For the “kinematic gauge”, the infrastructure takes into account the dynamic displacements of 
the vehicle not exceeding certain values specified in the agreement. Any exceeding of the 
standard values is borne by the rolling stock. 

Quasi-static roll is partially taken into account in the displacement “ cinDpl ” inside the reference 
profile. 

The value “ cinz ” considered for this purpose inside the reference profile varies according to the 
vehicle suspension flexibility and characteristics under consideration. The calculation is based 
on a fixed cant or cant deficiency “ 0D or 0I ” taken into account by the rolling stock. 

As far as it is concerned, the infrastructure clears the complementary quasi-static roll iqs  or aqs  
on the basis of the parameters of the reference vehicles included in the agreement and in the 
local track characteristics. 

Consequently, the kinematic gauging method is applicable to every vehicle irrespective of its 
suspension flexibility. 

Thus  

— the semi-width “ vehb ” of the vehicle under study is calculated on the basis of a kinematic 
reference profile “ cinCRb ” to which is added the corresponding kinematic additional 
overthrow “ cinS ” and from which are subtracted the kinematic displacements “ cinDpl ”; 

cincincinCRveh DplSbb   (12) 

— the semi-width “ infb ” of the corresponding infrastructure is calculated on the basis of the 
reference profile “ cinCRb ” by adding the kinematic additional overthrow “ cinS ”, the quasi-
static roll iqs  or aqs , the additional dynamic roll “ cin)1(M ”, the usable maintenance 
allowances “ cin)2(M ” and a possible reserve “ )3(M ”. 

  )3(D)2((2)voieosc)1(d)1(aicincinCRinf MMMMMqsqsSbb ou   (13) 

6.1.4 Dynamic gauge 

For the “dynamic gauge”, the infrastructure does not take into account the vehicle 
displacements. All the displacements are managed by the rolling stock on the basis of a track 
quality defined in the agreement.  

In the dynamic gauging method, all the displacements “ dynDpl ” of the rolling stock are 
determined by considering an equivalent cant “ supmaxeq DDD  ” or a cant deficiency 
“ supmax IIIeq  ” and are taken into account inside the dynamic reference profile. 
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The values of supD  and supI  are calculated in order to include the effects of the oscillations 
“ osc)1(M ” and the dynamic part   00c

D
 hh

L
Ts of the crosslevel error “ D)2(M ” inside the reference 

profile. 

The additional values supD  and supI  correspond to the sum “ oscT + DT ” with the possibility of 
varying the values dependent on the infrastructure criteria according to the track quality, 
speed and according to whether it is a matter of cant or cant deficiency.  

As far as it is concerned, the infrastructure takes into account the allowances d)1(M  and 
dyn)2(M  

outside the dynamic reference profile. 

Therefore, the dynamic gauging method is applicable to all vehicles and enables their width to 
be optimized depending on the flexibility of their suspensions. 

Thus:  

— the semi-width “ vehb ” of the vehicle under study is calculated on the basis of a dynamic 
reference profile “ dynCRb ” to which is added the corresponding static additional overthrow 
“ dynS ” and from which are subtracted the static displacements “ dynDpl “. 

dyndyndynveh DplSbb CR   (14) 

— The semi-width “ infb ” of the corresponding infrastructure is calculated on the basis of the 
reference profile “ dynCRb ” by adding the dynamic additional overthrow “ dynS “, the margin 

d)1(M  to cover the dissymmetry 0 , the margin dyn)2(M  to cover the transverse displacement 

of the track voie)2(M  and the geometric part 
L

Th D  of the cant degradation D)2(M  as well as a 
possible reserve )3(M . 

)3(dyn)2(d)1(dyndyninf MMMSbb CR   (15) 

6.1.5 Uniform structure gauge 

The uniform structure gauge results from a numerical application officially comprising the 
maximum additional overthrows, the maximum allowed quasi-static effects and the 
infrastructure allowances. 

The uniform structure gauge is a nominal gauge to which the infrastructure does not add any 
additional overthrow or quasi-static effect. 

It is reserved solely for the infrastructure and the rolling stock running on it shall be sized 
according to one of the static, kinematic or dynamic gauges. 

Generally, uniform gauges have a greater allowance between the rolling stock and the 
structures in the large radii and on a straight track. This explains why zones reserved for the 
installation of the platforms may be located inside uniform gauges. 

Full document details: BS EN 15273-1:2013+A1:2016

http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016
http://www.avadocuments.com/doc/bs-en-15273-1-2013-a1-2016


EN 15273-2:2013+A1:2016 (E) 

43 

6.1.6 Gauges and interoperability 

Static, kinematic and dynamic gauges ensure various levels of interoperability for the vehicles 
on all the infrastructures that have cleared the gauges of the same name. 

— The static gauge ensures interoperability of vehicles in which the roll due to the flexibility 
of the suspensions does not exceed a limit value specified in the agreement. 

— The kinematic gauge ensures interoperability of all types of vehicles. 

— The dynamic gauge ensures interoperability of vehicles on infrastructures that comply with 
the track quality specified in the agreement. 

6.1.7 Illustration and comparison of static and kinematic gauges in the transverse 
direction 

In spite of an equivalent composition of the constituents of a static gauge and a kinematic 
gauge of the same name, if the infrastructure allowances are limited, it is possible that they will 
not ensure that rolling stock constructed to the kinematic gauge will be able to operate (see 
Figure 16 and Figure 17). 

For networks wanting to ensure full compatibility of their infrastructure, this comparison of 
static and kinematic gauges makes it possible to define a structure installation limit gauge on 
the basis of an existing static gauge.  

It shall be noted that the kinematic gauge applied by the infrastructure also allows the 
operation of vehicles constructed according to the static gauge. 

The kinematic reference profile corresponding to the original static gauge is obtained by the 
following relationship:     

0cinstcin ZSSbb stCRCR   (16) 
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Key 
A maximum construction gauge for the rolling stock 
B reference profile 
1 track centreline 
2 composition of constituents 
3 zone z0 of the infrastructure, made available to the rolling stock with regard to the static gauge 

Figure 16 — Equivalence of the composition of constituents of static gauges and the 
corresponding kinematic gauges 

The structure gauge allows interoperability to be achieved by including the roll iqs  or aqs  and 
the allowances according to the flexibility coefficient 0s used for the kinematic gauge. 

In the case of non-interoperable routes, it is recommended to adopt the same principle, with 
the limit flexibility coefficient lims corresponding to the value z0. 

The allowances cin)1(M , cin)2(M and )3(M  take into account various random phenomena that 
mean:  

The infrastructure manager adopts the method of his choice:  

— either, fixed values based on his experience, his operational and maintenance rules; 

— or, a Gaussian probability and a security coefficient based on local running conditions; 

— cin1 , the sum of the random elements taken into account for the verification limit; 

— cin2 , the sum of the random elements taken into account for the structure installation 
limit gauge; 

— cin3 , the sum of the random elements taken into account for the structure installation 
nominal gauge; 

 the recommended values given in the Annex to EN 15273-3. 
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Key 
A maximum construction gauge for the rolling stock 
B reference profile 
1 track centreline 
2 structure installation limit gauge 
3 envelope of the reference vehicle without using the maintenance allowances 
4 structure installation nominal gauge 
5 mandatory allowance d)1(M  

6 mandatory allowance osc)1(M  

7 usable allowance cin)2( DM  

8 usable allowance voie)2(M  

9 reserve allowance )3(M  (this reserve may contain the aerodynamic allowances) 

10 usable allowance cin)2(M  between the installation limit gauge and verification limit gauge. 

11 constituent determined by the infrastructure manager 
12 constituent determined by the rolling stock manager 
13 structure verification limit gauge for a defined track quality and a given speed 
14 infrastructure manager reserve 

Figure 17 — Illustration and comparison of the static and kinematic gauges 
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6.1.8 Illustration of the dynamic gauge 

Figure 18 illustrates the dynamic gauge. 

 
Key 
A maximum construction gauge for the rolling stock 
B reference profile 
1 track centreline 
2 structure installation limit gauge 
3 envelope of the reference vehicle without using the maintenance allowances 
4 structure installation nominal gauge 
5 mandatory allowance d)1(M  

6 full quasi-static roll Q  and mandatory allowance “ osc)1(M ” in 
dynCRb  

7 usable allowance 
dyn)2( DM  

8 usable allowance voie)2(M  

9 reserve allowance )3(M  (this reserve may contain the aerodynamic allowances) 

10 usable allowance 
dyn)2(M  between the installation limit gauge and limit position 

11 constituent determined by the infrastructure manager 
12 constituent determined by the rolling stock manager 
13 structure limit position for a defined track quality and a given speed 
14 infrastructure manager reserve 
 

NOTE The same principle may be applied in the vertical direction. 

Figure 18 — Illustration of the dynamic gauge 
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