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Regulation No. 05/2018 adopts the Regulation European Linion (EU) No 1299/2014 of 18 November 2014 on
the technical specifications for interoperability relating to the *infrastructure” subsystem of the rail system in the

European Union.

Having regard to technical and detailed character of the technical specification for interoperability “infrastructure” -
TSI INF. as well as referring to the practices of neighboring countries which are also in the approximation phase of
domestic legislation with the EU, adaptation of the above TSI by RRA- is done in its entirety. The adoption of the
TSIs in its entivety, has been and continues to be also recommendation by the European Railway Agency and the
European Association of Notified Bodies.

Reference within TSI INF to EU member states means the Republic of Kosove. whereas the European railway

network implies the Kosovo railway network.

Reference on standards means standards which are in force.

In case of discrepancy between the Albanian and English versions of this TSI the latter prevails.

This Regulation for TSI INF shall enter into force on 01.01.2019.

Arsim Berisha,) ~~
/’fiw‘f) C’f”/«f—7
/6’;:7%_ JS-T d?cf- ‘ZEO- ’/??

Chairman of the Board

Railway Regulatory Authority



(Non-legislarive acis

REGULATIONS

COMBMISSION REGULATION (RU) No £299/2014
of 18 MNovember 2014
on the technical specifications for interoperability relating to the ‘Infrastroctyre’ subsystiemotfthe

rail s¥stem in the European Union

{(Text with EEA relevance)

THE EUROPEAN COMMISSION.

Having regard to the Treaty on the Functioning of the Evropean Unjon.

Having regard to Directive 2008/37/EC of the European Parliament and of the Council of 17 June 2008 on the intero-

perability of the rail system within the Communiry { N and in particular Article 601) thercof,

Whereas:

(1)

T

o

(6]

Article 12 of Regulation (EC) No 8812004 of the European Parliament and of the Council (2) requires the
Euro- pean Railway Agency (the Agency) o ensure that the technical specifications for interoperabifity {the
T5lsy are adapted to technical progress. market trends and social reguirernents and to propose to the
Commission the amendments to the TSIs which it considers necessary.

By Decision C(2010) 2576 of 29 Aprit 2010, the Commission gave the Agency a mandate to develop and
review the TSIs with a view to extending their scope to the whole rail system 111 the Union. Under the terms
ol that mandate. the Agency was requested 1o extend the scope of the TSI relating to the subsystem
“infrastructure’. to the whole rail system in the Union.

On 21 December 2012, the Agency issued a reconumendation on amendments 1o the TS relating to the
subsystem Cinfrastructure” (ERAREC/10-2013/NT).

In order to keep pace with technological progress and encourage modernisation. innovative solutions should be
pramoted and their implementation should, under certain conditions, be allowed. Where an innovarive solution is
proposed. the manufacturer or bis authorised representative should state how 1 deviates Fom or Bow it
complements to the relevant section of the TSL and the innovative solution should be assessed by the Commis-
sion. H this assessment s positive. the Ageney should devise the appropriate functional awd interface specifica-
tions of the innovative solution and develop rhe relevant assessment niethods.

The 151 tmfrastructure established by this Reguation does not deal with all essential requirements. In accordance
with Article (6 of Directive 2008/57/EC, weehnical aspects which are not covered by it should be identified as
“open points” governed by nationat rules applicable in cach Member State,

Inaccordance with Article P7(3) of Direcrive 2008/57/EC, Member States are to notify to the Commission and
other Member States the conformity assessment and verification procedures 1o he used for the specific cases as
well as the bodies responsible for carrying out these procedures. The same abligation should he provided as
regards 1o open poinis.

!

o~

YOIL 1YL IR7.2008. p. L.
} Regulation (EC) No 8812004 of the European Parliament and of the Counsil 29 April 2004 establishing a European
Railway Agency (OF L 164, 30.4.2004. p. 1),
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) Rail waftic currently operates under existing national. hilateral. multinational or international agreements. 1t s im-
portant that these agreements do not hinder current and furure ¢ progress towards rmcmpcrab ity. The Member
States should therefore notify such agreements w the Commission.

1

g fnaccordance with Article L1(3) of Directive 2008/57/EC. the TSI on infrastructure should allow, fora limited
period of time, for interoperability constituents to be incorporated into subsystems without certification if certain
condirions are met.

9] Commission Decisions 200821 77 EC (1) and 2011/273/E (2) should therefore be repealed.
10} in order 1o prevent unnecessary additional costs and adiministrative burden. Decisions 2008/21 7/EC and

O117275/8U should continue o apply after their repeal to the subsystems and projects referred to in Article
()l 1Ha) of Directive 200857/ EC.

1) The measures provided for in this Regulation are in conformity with the apinjon of the Committee established in
accordance with Article 29(1) of Directive 2008/57/ EC,

HAS ADGPTED THIS REGULATION

Article |

Subjeet matter

The technical specification for interoperability (TS1) relating to the “infrastruciure” subsystenm of the rail systent in the
entire European Union. as set out in the Annex. is hue)y adopted.

Arvicle 2

Scope

L The T3Ishallapply 1o all new, upgraded or renewed “infrastruciure” of the rail system in the European Union as

detined in point 2.1 of Annex { to Directive 2008/57/EC,

2. Withour prejudice 1o Articles 7 and 8 and point 7.2 of the Annex. the TS] shall apnly 1o new railway lings in
the Evropean Union, which are placed in service from T January 2015

3. The TSI shell not apply to existing infrastructure of the rail system in the Furo pean Union. which is already placed

i service on all or part of the network of any Member State on 1 Fanuary 2015 exeept when i is subject to renewal or
upgrading in accordance with Article 20 of Directive 2008/57/EC and Section 7.3 of the Annex.

4. The TSI shall apply to the following networks:

(3} the mans-Furopean conventional rail system network as defined in Annex ! Cpoint LT to Divective 2008/57°EC:

() the trans-European high-speed rail system netwark (TEN) as defined in Anpex 1. peint 2.1 to Directive 200857 6C:

fc} other parts of the network of the rail system in the Union;

and excludes the cases referred 1o in Article | (3} of Dircctive 2008575,

3

2 Commission Decision 201172

I; Cammission Decision 2008/2 1 77EC of 20 December 2007 concerning a TSI relating to the infrastructure sub- system of

the trans-Euro- pean hmh sp ced rail system {(OF 177,193 2008, p. 1)
Uaf26 Aprl 2011 concern] inga TSI relating to the infrastructure sub- svstem of the

trans-European
conventional rail system (O L 126, 1432011, p. 533,
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5. The TSI shall apply 10 networks with the following nominal track gauges: 1 435 mm, ! 520 mm, | 524 mm.
1o mm and 1 668 mm.

6. Merrle gauge is excluded from the technical scope of this TSI,

7. The technical and geographical scope of this Regulation is set out in Sections 1.1 and 1.2 of the Annex.

Article 3
Open points

1L With regard to the issues classified as open poims’ ser out in Appendix R of the TSI the conditions to be
complied with for verifying the interoperability pursuant to Article 17(2) of Directive 2008/57/EC shall be the
national rules applicable in the Member State which authorises the placing in service of the subsystemn covered by this
Regulation,

2. Within six months of the entry into force of this Regulation, each Member State shall send to the other Member
States and the Commission of the following information. unless such information has already been sent to them under
Decisions 2008217/EC or 20117275/EL:

(a} the national rules referred 1o in paragraph I;

[h} the conformity assessment and veritication procedures to be carried out to apply the national rules referred 1o in
paragraph 1:

i the boedies designated in accordance with Article 17(3) of Divective 2008/37/EC 1o carry out the conformity assess-

ment and verification procedures with respect 1o the open points.
Article 4

Specific cases

1. With regard to specific cases refierred to in point 7.7 of the Annex to this Regutation. the conditions to be met for

the verification of interoperability pursuant to Article 17(2) of Directive 2008/57/EC shall be the national tules applic-
able in the Member State which authorises the placing in service of the subsystem covered by this Regulation.

2. Within six months of the entry into force of this Regulation. each Member State shall notity to the other Member
States and the Commission the folowing information:
(a3 the aational vules referved 1o in paragraph 1:

the conformity assessment and verification procedures to be carried out to apply the national rules referred 1o I
paragraph 1;

G

(c] the bodies designated in aceordance with Article 17(3) of Directive 20085 7/EC 1o carry out the conformity assess-
ment and verification procedures in the specific cases set out in point 7.7 of the Annex.

Ariicle §
Motification of bilatera! agreements
Lo Moember States shall notify the Commission. net later than 1 July 2015, any existing natienal, bilateral, multilaterat
er international agreements between Member States and railway undertaking(s). infrastructure MAnagers or non-member

countrics which are required by the very specific or local nature of the intended rafl service or which deliver significant
levels of lacal or regional Interoperabitity,



2. Tharobligatton does notapply to agreements which have already been natifled under Decision 2008/217/EC.
3. Member Stares shall forthwith notify o the Commission of any future agreemenis or amendments to exisring
agrecments.

Article 8

Projects at an advanced stage of develepment

fv accordance with Article 9(3) of Directive Z008/537/EC, each Member State shall communicate to the Commission
within one year of the entry into force of this Regulation the list of projects being implemented within its rerritory and
are at an advanced stage of development,

Article 7

‘ECT certifivate of verification

1o An LU eertificate of verification for a subsystem that contains interoperability constituents which do not have an
BT declaration of conformity or suitability for use, may be issued during a transitional period ending on 31 May
2021 provided that the requirements laid down in point 6.3 of the Annex are net,

2. The production, upgrade or renewal of the subsystem with use of the non-certified interoperability constituents
shafl be completed within the transitional period set out In pavagraph 1. including its placing in service.

3. During the transitional period set oui in paragraph 1:

f2) the reasons tor non-certification of any interoperability constituents shall be properly identified by the netitied body
before granting the "ECT certificate pursuant to Article 18 of Dircetive 2008/57/EC:

(b) the natonai safety authorities. pursuant to Article 16(2) e} of Directive 2004/49/EC of the European Parliament and
of the Council (1, shall report on the use of non-certified interoperability constituents in the context of authorisation
procedures in their annual report referred o in Article 18 of Dircetive 2004/49%/F(.

4. From tldanuary 2016 newly produced interoperability constituents shall be covered by the EC declaradon of con-
fornmty or suitability for use.
Article §

Conformity assessment

Lo The procedures for assessment of conformity, suitability for use and *EC verification sel out in section 6 of
e

the Annex shall be hased on the modules extablished in Commission Decision 20171 3F L (-

2. Thewpeordesign examination certificate of interoperability constiluents shall be valid for a seven vear period.

Buring that pericd, new constituents of the same type are permitted 10 be placed into service without 2 new conformity

assessmenl,

3. Certificates referred to in pavagraph 2 which have hccn issued according to the requirements of Decision
20L1275/E0 [TSTINE CRY or Decision 2008/217/EC [TS] INF HSJ remain valid. withour a need for o aew

conformity assessment. unti] the expiry date originally establ l.\ht,d. In order to renew a certificate the design or type
shall be re- assessed only against new or modified requirements set our in the Annex o this Regulation.

a7 Directive 20044 %EC of the European Partiament and of the Council of 29 April 2004 on safety on the Community's
railways and amending Council Directive 95/18/EC on the licensing of raitway undertakings and Directive 2001/14/EC
on the allocation of railw ay infrastructure capacity and the hwmo of charges for the use of Tailw ay infrastructure and

\d’ful\*u,i{II!LdtI(m(Rdll\\'A\r ‘%afu\ Directive) (O L 164 30420 04 44y, i

Commission Decision 2070:713EL oF 0 Nov unbu N0 anmodules fm the procedures for assessment of conformity,
suitability for

use and EC verification to be used in the technical xpeualczmmsim interoperability adopted under Directive 2008:57/EC

ot the Euro- pean Parliament and of the Council () L 319, 4.]22()1(). 11
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Articie ¢
fmplementation

L Section7 ofthe Annex sets out the steps to be followed for the implemcentation of a fully interoperable infrastruc-
ture stthsystem,

Without prejudice to Article 24 of Directive 2008/57/EC. Member States shall prepare a national implementation plar.
deseribing their actions to comply with this TSI in accordance with section 7 of the Annex. Member States shall
send their national implementation plan to the other Member States and the Commission by 31 December 2015,
Member States thar have already sent their implementation plan do not have to send it again.

2. Pursuant to Article 20 of Directive 2008/37/EC, when a new authorisation is required and if the TSt s not fully
apphied. Member States hall notify the following information o the Comtmission:

fa] the reason why the TSI is nor fully applied;

(t] the technical characteristics applicable instead of the TSI,

[c] ihe bodies responsible for applying the veritication procedure referred to in Article 18 of the Dircetive 200857 EC.

-~

2008/57/EC three years after T January 2015, This report shall be discussed in the Commitree set up by Article 29 of

3. Member States shall send 1o the Commission a report on the implementation of Article 20 of Direcrive
Drirective 2008/57/EC and. where appropriate, the TSI in the Annex shall be adapted.

Article 10

Innovative sofutions

1. Inorderto keep pace with technological progress. innovative solutions may be requived, which do not comply

with the speceifications set out in the Annex or for which the assessment methods set out in the Annex cannot be
appliad.

2. Innovativesolutions may relate 1o the infrastructure subsysten i1s parts and its interoperability constiteents.

3. Jan mnovative soiution is proposed. the manufacrurer or his authorised representative established within the
Union shall declare how it deviates from or complements o the refevant provisions of this TS and submit the deviations
to the Commission for analysis. The Commission may request the opinion of the Agency on the propoesed innevative
solution.

4. The Commission shall defiver an optnian on the proposed innovative sehition. If this opiafen is posinve. the
appropiiate functional and interface specitications and the assessment method. which need © be included in the TSI in
orderto allow the use of this innovarive solution. shall be developed and subsequently integrated in the TS1 during the
revision process pursuant to Article 6 of Directive 2008/
propased cannot be used.

5 Pending the review of the TSE the positive apinion delivered by the Commission shal! be considered as an accept-

able means of compliance with the essential requitements of Directive 2008/57/EC and may be used for the assessment
of the subsystem.

Article 11
Repeal

Decisions 2008217/EC and 2011.275

EU are repealed with elfect from 1 January 2015,
They shall however continue 1o apply to:
[a) subsystems avthorised in accordance with those Decisions:

(5} projects for new. renewed o upgraded subsystems which. at the date of publication of this Regulation, are at an
advanced stage of development or are the subject of an on-going conmract,



Article 12
Entry into force

This Regulation shall enter inte force on the twentieth dayv following that of its publication in the Official Journal of the
European Uuion.

ltshall apply from [ January 20135, However, an authorisation forplacing in service may be granted in accordance with
the T51 as set out in the Aunex to this Regulation hefore 1 January 2015,

This Regulation shall be binding in tts entirety and directly applicable in ail Member States,

Done at Brussels. 18 November 2014,

For the
Conunission
The President

fean-Claude JUNCKER
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INTRODUCTION

Technical Scope

This T51 concerns the infrastructure subsystem and part of the maintenance subsystem of the Union rail
system in accordance with Article 1 of Directive 2008/57/EC,

The infrastructure subsystem Is defined in Annex [1(2.1) to Directive 2008/37/EC,
The technical scope of this TSH is further defined in Article 2(1), 2(5) and 2(6) of this Regulation.
Geographical Scope
The geographical scope of this TSI is defined in Article 2(4) of this Regulation.
Content of this TSE
1) In accordance with Aricle 3{3} of Directive 200857/ EC. this TS
la} indicates its intended scope (section 2):
(B} tays down essential requirements for the infrastructure subsystem (section 3);

{c) estabhishes the functional and technical specifications 1o be met by the subsystem and its interfaces
vis-A-vis other subsvstems (section 4);

—
[=%

specifics the imtereperability constitzents and interfaces which must be covered by Euronean specifi-
carlons. including Furopean standards. which are necessary 1o achieve interoperability within the
Union rail system (section 3):

. ﬂ'.:_’

states. in cach case under consideration, which procedures are to be used v order to assess the con-
formity or the suitability for use of the interoperability constituents, en the one hand, or the BEC
verification of the subsystems, on the other hand (scetion 6):

(i indicates the straregy for implementing this TS (secrion 7):

(21 indicates, for the staff concerned. the professional qualifications and heaith and safety conditions at
work required for the operation and maintenance of the subsystem, as well as for the implementa-
tion of this TS (section 41,

'EC. provisions {or specific cases are indicated

tn accordance with Articte 3(3) of the Dircctive 200875
insection 7.

(2] Requirements in this TS are valid for all track gauge svstems within the scope of this TSI, uniess a para-
graph refers fa specilic track gauge systems or to specific nominal track FAUZES.

DEFINITION AND SCOPE OF SUBSYSTEM

Definition of the infrastructure subsvstem
Thix TSI covers:
{ai the infrastructure structural subsystem
[0} the part of the maintenance functionsl subsystem relating to the infrastructure subsystem (that s
washing plants for external cleaning of trains. water restocking, refuclling. fixed installations for 1wilet

discharge and electrical shore supplies).

The elements of the infrastructure subsystem are described in Annex (112, 1. Infrastructure) o Directive
2008/ 5TEC

The scope of this TS therefore includes the following aspects of the infrastructure subsvstermn:
{a; Line layvout,

! Track parameters,
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Lt

) Switches and crossings,

(A} Track resistance 1o applicd loads,

{e} Structures resistance to rafTic Joads.

(0 lmmediate action Himits on track geometry defects

[g) Plattorms.

{h) Health. satety and enviromment.

[i¥ Provision for operation,

(il Fixed insailations for servicing mains.

Further details are set out in point 4.2.2 of this TSI

Interfaces of this TS with other TSEs

Point 4.3 ofthis TSI sets out the functional and technical specification of the interfaces with the followi ing
subsystems, as defined in the relevant TSIs:

(3} Roiling stock subsvstem,
{h] Energy subsystem,
ic] Control command and signalling subsystem,

(&) Traffic operation and management subsystem.

Interfaces with the Persons with Reduced Mobility TSI (PRM TS1) arc described in point 2.3
helow. Interfaces with the Safety in Railway Tunnels TSE(SRT TSI are described in point 2.4
below,

intertaces of this TST with the Persons with Reduced Mability TS]

Allvequirements relating 1o the infrastructure subsystem for the access of puhcalm with reduced mobitity
th railway system are set out in the Persons with Reduced Mobility TS

fnterfaces of this TSE with the Safety in Rallway Tunnels T8I

All requirements relating to the mfrastructure subsystem for safety in railway tunaels are set out in the
Satety in Railway Tunnels TSI

Relation to the safety management system

Necessary processes (0 manage safety according to the requirements in the scope of' this TSL including
interfaces to humans. msam\atmns or other technicat systems, shall be designed and implemented in the
infrastructure manager's safety management systern as required by Directive 2004/49/EC.

ESSENTIAL REQUIREMENTS

The following table indicates basic parameters of this TSI and their correspondence to the essential require-
ments axs set out and numbered in Annex HI 1o Directive 2008/57/EC,

Toble |

Busic Parameters of the infrastructure subsystem corresnondi ing to the essential requirements

. ) . ) . Reliahilit ) Environ- | Technica Acress
Si Title of TSI point | Safery R Healthl  mental J compa- ALLess
. v . P -
nOINT - . - rotecno ks ’ e
‘ Availahili protestic ubiliry bility
iy n
4231 § Structure gauge 1.1.1, L5
2.1.1
|
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4,2.5.2 | Distance berween [ J 1.5 1
track ventres 20l |
T T i T
T Enviton- | Technics
e N . . ialyylie e A e
TSI lide of TSI point | Safery Refiabilit Health{  mentai I compa- | Aveess
; ¥ : T J-
poing U O TECTI T Iy e
I Availahili protectia tiility biliry
. h
1y !
4.2.3.3 | Maximum gradients 111 .5
4.2.3.4 | Minimum radius of 1.1.3 1.5
horizontal curve
4.2.3.5 | Minimum radius of 113 1.5
vertical curve
4.2.4.1 | Nominal track gauge 1.5
4242 Cam 1.1.1, .5 1.6.1
211
4243 | Cant deficiency L1t 13
4.2.4.4 | Abrupt change of cant| 2.1.1
deficieney
4245 | Equivalent conicity 114, 1.3
1.1.2
!
4.2.4.6 1 Raillhead profile for 1.1.1, [
plain line 1.1.2
4,247 | Rail inclination [ 1.5 !
1.1.2
g
4.2.5.1 | Design geometry of 110, i 1.3
switches and crossings EE2,
1.1.3
4.2.5.2 | Use of swing 1.1.2,
NOSE Crossings i.1.3
42,53 1 Maximum unguided 1.1.1. ‘ 1.5
length of fixed obtuse 1.1.2
Crossings
4.2.6.1 | Track resistance o 1.1.1, 1.5
vertical loads 1.1.2.
1.1.3
42,62 | Longiudinal track 111, 1.5
resistance 1.1.2.
1.1.3
4.2.6.3 | Lateral track resistance i 11,1 1.5
1.1.2.
1.1.3
4.2.7.1 | Resistance of new I 1.5
bridges to waffic loads | 1.1.3
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T T
4.2.7.2 | Equivaient verticat LL1T, .5 \|
loading for new earth- | 1.1.3 3
i works and sarth pres- i
sure etfects imposed !
on new structures ’
[ ) I )
- ‘ IO ) it Environ- | Technica Access
T$J Title of TSI poir | Safety v Health| memal | compa- ]_“ o
hOINT oo et e
! Availabili prowectia tibiliy hility
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DESCRIPTION OF THE INFRASTRUCTURE SUBSYSTE

Introduction

The Union rail svstem, te which Directive 2008/57/EC applies and of which the infrasiructure and
maintenance subsystems are parts. is an integrated system whose consistency needs to be verified. This
consistency must be checked in particular with regard to the specifications of the infrastructure
subsystem, its interfaces inrelation to the other subsystems of the Union rail system in which it is inte-
grated, as well as the operating and maintenance rules.

The limiting values set out in this TSI are not intended 1o be imposed 25 usuat design values, However
the design values must be within the limits <sl our in this TSL

The functional and technical specifications of the subsystem and its interfaces, described in points 4.2
and 4.3, do not impose the use of specific wehnologies or technical solutions, except where this is
strictly necessary for the interoperability of the Union rail system.
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4} Innovative solutions for interoperability which do not fulfit the uqmumms specified in this TSH ands
or which are nor asscssable as stated in this TSI require new specifications andior new assessment
methods. In arder to allow technological nnovation. these specifications and assessment methods shall

he developed by the process for innevative solutions described in Article 10.

Where reforence s made to EN standards, any variations called narionel deviations” in the EN do not
apply. uniess otherwise .peuin_d in this TSI

53]

{6) Where line speeds are stated in [kin/h| as a category or performance parameter in this TSI, it shall be
allowed to translate the speed o equivalent [mph] as in Appendix G, for Irefand and for the United
Kingdom of Great Britaln and Northern Ireland networks.

Functional and technical specifications af subsystem

TSI Casegories of Line

(11 Annex I o Directive 2008/537/EC recognises that the Union rail network ma} be subdivided into
céiﬂ‘eruﬂ l.c!ll.f_loilf}h for the Trans-European conventional rail network (point 1.1}, the Trans-European
high-speed rail network {point 2.1) and the extension of the scope (polnt 4 1). In order to deliver

interaperability cost-cffectively this TSI defines performance levels for TSI categories of line’

27 These TSI categories of line shall be used for the cJassification of existing lines to define a wrgel
svstem so that the relevant performance parameters witl be met.

Mhe TSI category of {ine shall be a combination of traffic codes. For lines where only one type of
waftic is carried {for example a freight ooty Tine). a singie code can be used to describe the requive-
ments; where mixed tratfic runs the category will be described by one or more codes for passenger
and freight. The combined traffic codes deseribe the envelope within which the desired mix ot raffic

can he accommeodated.

(4% For the purpose of TSE categorisation, lines are classified generically based on the tvpe of traffic
(trafiic code) char'clucra.\ed by the following performance parameters:

-— gauge.
— axle load,

— hine speed.

— train length

— usable tength of platfornm.

The columns for “gauge” and “axle load” shall be reated as minimum requirements as they directly
control the trains that may run, The columns for “Hne speed’. "usable length of plattorm” and
traip length’ are indicative of the range of values that are rypically dP]Jllcd For different traffic
types and they do not direetly impose restrictions on the traffic thar may run over the line.

(%) The performance parameters listed in Table 2 and Table 3 are not intended w be used 1o directly ascer-
tain the compatibility hetween rolling stock and infrasteucture,

16 ln'f‘ormat'on detining the relation between maximum axle Inad and maximum speed according to type
tvehicle i« given in Appendix E and Appendix F.

(71 The performance levels for types of traffic are set out in Tabie 2 and Table 3 here-under.
Table 2

Performance parameters for nassenger iraffie

Tratfic Gauge Axle load [1] Line speed LJS?—’;; Ei”%_th of
code [km/h] platform [m]
i cC ST 250-350 400




wd
7
=

P2 GB 200 200-250 200-400
F3 DE3 2230 120-200 200400
] 7 ~
Traffic Gauge Axle load [{] Lire speed e Sabl? fength of
. 1oy 12 plarform {m]
code [km/h]
[ GB 22.5 (%% 120-200 200-400
P35 GA 20 (%) BO-120 50-200
P6 Gl 12 (%% na. n.a.
P1520 S 225 (%% RO-160 35400
1600 IRLI 22,5 (%) R(-164 75-240
l

(*1 Axle load is based on design mass in working order for power heads {and for P2 locomotives) and
operational mass under normal payload for vehicles capable of carrying a payicad of passengers or
luggage as defined in point 2.1 of EN 15663:2009+AC: 23100 The corresponding ** axle Joad
values tor vehicles capable of carrving a payload for passengers or luggage are 21.5 tfor P1 and
22.5 v for P2 as defined in Appendix K to this TSI

(#*) Axle load (s hased on design mass in working order for power heads and locomotives as
defined in point 2.1 of EN 15663:2009-AC: 2010 and design mass under exceptions) pavioad
for other vehicles as defined in Appendix K to this TSE

Tahte 3

Performance parameters for freight trafiic

Trathic Gavge Axle foad [t] Linc speed Train Jength
code [kin/h] [1m]
Fl GC 22.5(M 100-120 FA0-1050
F2 GB 235(% 100-120 S00-1450
3 GA 20 60-16G0 S00-1050
F4 Gl 18 (% I n.a.
F15320 S 25 (% 50-120 1050
F1604 [ IRL1 225(% i 30-100 150-4350
i

™ Axlc load is based on design mass in working order for power heads and locomotives as delined
inpoint 2.1 of EN 13663:2009-AC:2010 and design mass under exceptional pavioad for ather
vehicles as defined in Appendix K ro this TSI

(8] For structures, axle load hy irselt is not sufficient o define the requirements for infrastrocture.
Requirements arc specificd for new structures in point 4.2.7.1.1 and for existing structures in
point 4.2.7.4.

{91 Passenger hubs. freight hubs and comnecting lines are included in the above waffic codes. as
appropriate.

(107 Article 3(7) of Dircetive 2008/57/EC states:

“The TSI shall not be an impediment to decisions by the Member States concerning the use of intra-
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Lis

structures for the movement of vehicles not covered by the 1Sis.”

It is therefere allowed to design new and uperaded lines such that will also accommodate | larger
gauges. higher axle loads, greater speeds, greater usable length of platform and longer trains than
those s specified.

Without prejudice to Section 7.6 and point 4.2.7.1.2(3). when categorising a new line as P1._ it shall
be ensured that “Class 17 trains. according w the HS RST TSI {Commission Decision 2008/232/FC

(). fora speed greater than 250 kim‘h, can run on that line up to the maximum speed.
It is permissible for specific locations an the line to be designed for any ar all of the performance

parameters line speed, usable length of platform and train lengti less than those set out in Table 2
and Table 3. where duly justified to meet geographical, urhan or environmental constraints.

ic parameters characierising the infrastrucaire subsysrem

t of Bagic Parameters

The Bd\EL Parameters characterising the Infrastructure subsystem. grouped according to the aspects lsed in

DUI

nt 2.1, are:
A. Line lavout:
@} Structure gauge(4.2.3.1),
(b] Distance between rack centres (4.2.3.2),
) Maximum gradients (4.2.3.3),
() Minimum radius of horizontal curve (4.2.3.4),
fe] whnimum radius of vertical curve{4.2.3.5),
B. Track parameters:

fa) Nominal track gauge
4240 (b Cant (4.2.4.2),
[0} Cant deficiency (4 2,43}
() Abrupt change of cant deficiency (4.2.4.4).
{e} Eguivalent conicity (4 2.4.5),
I Railhead profile for plain line {4.2.4.6),
(g} Rait inclination (4.2.4.7).

C. Switches and crossings
;

{a] Design geometry of switches and crossings (4.2.5.1%

by Use of swing nose crossings (4.2.5.2).

(r] Maximum unguided fength of fixed obtuse crossings (42,5

.
2

214,
D. Track resistance to applied loads
{a) Track resistance o vertical loads (4.2.6.1),

{t; Longitudinal track resistance (4.2.6.23.

(c) Lateral track resistance (4.2.6.3),
1
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1 .. S - . . - - . . . . N . . .
) Commission Decision 2008/ 232/EC of 21 February 2008 concerning atechnical specification forimteroperability relating
to therolling stock sub-system of the trans-European high-speed rail system (OF L 84 26.3.2008. po 1320

E. Structures resistance to traffic loads
(a) Resistance of new bridges o wraffic Joads (4.2.7.1).

(b} Equivalent vertical loading for new earthwaorks and earth pressure effeets imposed on new struciures

(4.2.7.2).
{t] Resistance of new structures over or adjacent to racks (4.2.7.3),

fd} Resistance of existing bridges and earthworks to traffic loads (4.2.7.4),
F. Immediate action limits on track geometrv defects

(a} The immediate action imir for alignment (4.2.8.1),
(B) The immediate action limit for longitudinal level (4.2.8.2).
(] The immediate action limit for rack twist (4.2.8.3),
(d) The immediate acrion limit of track gauge as isolated defect (4.2.8.4),
[e] The immediaie action limit for cant {4.2.8.5),
i) The immediate action tnits for switches and crossings (4.2.8.6).

G. Platforms
(a1 Lsahle length of platforms (4.2.9.1),
b Platform height(4.2.9.2).
fc] Platform offset (4.2.9.3).
(dl Track tayout alengside platforms (4.2.9.4),

H. Health, safety and environment
(1} Maximum pressure variation in wnnels (4.2.10.13,
(b] Effcct of crosswinds (4.2.10.2).
(] Ballast pick-up(4.2.1(1.3)
[. Provision for operation
{a] Location markers (4.2.11.1).
(b} Equivalent coniciry in service (4.2.11.2)
J. Fixed installations for servicing trains

(a) General (4.2.12.1.
(b) Toilet discharge (4.2.12.2).
2} Train external cleaning tacilities (4.2.12.3).

() Warer restocking (4.2.12.4),



(e] Refueliing (42.125;.

(7 Electric shore supply {4.2.12.6).

K. Maintenance rules
fa) Maintenance file (4.5 13
Reguirements for Basic Paramcters

(1) These requirements are described in the following paragraphs. together with any particular conditions
that may be allowed in each case for the basic parameters and interfaces concerned.

(2] The values of basic parameters speciticd are only valid up to a maxmmuam line speed of 350 km/h.

(31 For Ireland and tor the United Kingdom in respect of Northern Ireland network the vaiues of basic
L ! - . T - . B . .
parameters specitied are only valid up to a maximum line speed of 163 kim/h.

4} In case of multi-rail track, requirements of this TSI are to be applied separately to each pair of raiis
designed to be aperated as separate rack.

(57 Requirements for ines representing specific cases are described under point 7.7,

(6] A short section of track with devices o allow transition between different nominal rack zauges is
|
allowed.

(71 Requirements are deseribed for the subsystem under normal service conditions. Tonsequences, 11 any.
of the execution of works. which may require temporary exceptions as tar as the subsystem perform-
ance is concerned. are deait with in point 4.4.

(8} Theperformance levels of trains can be enhanced by adopting specitic systems. such as vehicle body
tilting. Special conditions are allowed for running such rains, provided they do not entail reswictions
for other trains not equipped with such systems.

Line lavour
Structure gauge

{13 The upper part of the structure gauge shall be set on the basis of the gauges selected according 1o
poiat 4.2.1. Those gauges ave defined in Annex C and in Annex D, point D48 of EN 15273-
3:2013.

(2} The lower part of the structure gauge shall be GI12 as defined in Annex C of EN 15273-3:2013.
Where tracks are equipped with rail brakes, structure gauge GI as defined in Annex O of EN
E5273-3:2013 shall apply for the lower part of the gauge.

(31 Calculations of'the structure gauge shall be done using the kinematic method in accordance with the
requirements of sections 5.7, 10 and the Annex Cand Annex D), point D 4.8 of EN 15273-3:2013.

[4) Instead of potnts {Dyto (3). forthe T 320 mm track gauge system, all raffic codes selected according o
point4.2.1 are applied with the uniform structure gauge "8 as defined in Appendix H to this TSI,

(5} Instead of points {1110 (3). for the 1 600 mwm track gauge system, all iraific codes selected acoording to
noint4.2. 1 are applied with the uniform sirueture gauge IRL 1 as defined in Appendix O to this TSI

Pistance berween track centres

{1} The distarce between mack centres shall be set on the basis of the gauges selected according 1o
point 4.2.1.

(2] The naminal horizontal distance between wack centres for new tines shall be specilied for the design
and shall not be smaller than the values from the Table 4: it considers marging for acrodynamic effects.
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Table 4

Minimum nominal horizontal distance between track centres

Maximum allowed speed Minimurn nominal hatizental distance between
erndld track centres [m}
[km/h} :
P60 =2 v o 200 1 &0
2000 v = 230 4,00
250 v < 300 430
Vo= 304 4.50

{3} The distance between track centres shall at least satisfy the requirements for the limit installation
Jistance between track centres, defined according section § of EN j5273-3:2013.

[4) Instead of points (1) to (3). for the 1 320 mm rack gauge systen, the nominal horizonzal distance
between track centres shall be specified for the design and shall not be smaller than the values from the
Table 5:ir considers margins for acrodynamic cffects.

Table 5

Minimum nominal horizontal distance berween track centres for the 1 520 mm track gauge

System
Ce i Minimum neminal horizontal distance belween
Maximum allowed speed ,
o rack centres [m]
[km/h]
v 160 410
FO0 - v = 200 4.30
200 454
v 250 4.70

(5) Instead of point (2), for the T 668 mm track gauge system. the nominal harizontal distance between
track centres for new lines shall be specitied for the design and shall not be smaller than the values
from the Table 4. it considers margins for aerodvnamic effecrts.

Table 6

Minimum nominal horizontal distance between track centres for the | 668 mm track gange
system

Minimem nominal horizontal distance berween

Maximum allewed speed ;
rack centres [m]

[km/h)]

160 =1y = 200 3.92
200 = v =2 250 4,04
I3 = 300 4,30
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(6} Instead of poinrs (15 0 (3). for the T 6040 mm track gauge systent. the distance hetween rack centres
shall be set on the basis of the gauges selected according to point 4.2.1, The nominal harizontal
distance between track centres shall be specified for the design and <hall not be less than 3.57 i for
gauge IRL1: it considers margins for aerodynamic effects.

Maximum gradients

(1) Gradients of tracks through passenger platforms of new lines shall not be more than 2.5 mm/nL, where
vehicles are intended to be regularly attached or detached.

(Z) Gradients of new stabling tracks intended for parking rolling stock shall not be more than 2.5 mm/m
unless specific provision is made to prevent the rolling stock from running away.

(3) Gradients as steep as 35 mm/im are allowed for main racks on new P1 lines dedicated to passenger
watfic ar the design phase provided the following “envelope” requirements are observed:

{a) the slope of the moving average profile over 10 km is less than or equal te 25 mm/in.
(t] the maxmnum length of continuous 35 mm/m gradient does not exceed 6 k.
Minimum radius of horizontal cur ve

The minimum design radius of horizontal curve shall be sclected with regard to the local desien speed of
the curve

(13 The minimum horizontal design curve radius for new lines shall nor be tess than 150 m.

(2] Reverse curves (other those in marshalling vards where wagons are shunted individually} with radii in
the range from 150 m up 10 300 m for new lines shall be designed to prevent buffer locking, For

strajght intermediate track clements between the curves. Table 43 and Table 44 of Appendix | shall
apply. For non-straight intermediate track clements, a detailed cafculation shall be made in order o
cheek the magnitude of the end throw differences.

(3) Instead ofpoint(2). for the T 320 mm rrack gauge system. reverse curves with radii in the range from
150 m up to 250 m shall be designed with a section of siraight wrack of ar least 15 m between the
curves.

Minimum radius of ver tical curve

(1) Theradius o¥ vertical curves (except for humps in marshalling vards) shall be at least 500 ot on a crest
or 900 m in a hollow.

i2] For humps in marshalling yards the radius of vertical curves shall be at least 250 m on a crest or
300 mina hollow.

(3] Instead of point (1), for the 1 520 mm mack gauge system the radius of vertical curves {except the
marshalling yards} shall be at least 5 000 m both on a erest and in a hollow

{4} Instead of point (2). for the | 320 mm track gauge system and for Numps in marshalling yards the
racius of vertical curves shall be at least 350 m on a crest and 230 m in 2 hollow.

Track parcmercrs

Naminal track gauge

(1) Eurcpean standard nominal frack gauge shall be 1 435 mun,

[2) Instead of point {1). for the 1 520 mm track gavge svstern the nominal track gauge shall be
P20 mm.
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(3} Instead of point (10 for the 1668 mm rack gauge svstem, the nominal mack gauge shall be
1 668 min.

{47 Instead ot point (1), for the T 600 mm track gauge system the nominal track gauge shall be
1 600 mm.

Cant

{17 The design cant for Hines shall be limited as defined in Table 7,

Table 7
Design cant [mm]
Freight and mixed Passenger traftic
traffic
Ballasted track 160 180
Neon hallasted track 170 180

(2] The design cant on tracks adfacent to station platforms where (rains are intended to stop in normal
service shall not excesd 110 mm.

(3} New lines with mixed or freight traffic on curves with a radius Tess than 305 m and a cant transition
stegper than 1 mm/m. the cant shall be restricted to the limit given by the following formula

D= (R~ 50115
where D is the cant in mun and R is the radius in m.

(4] instead of points (1) w {3). for the T 320 mm track gauge system the design cant shall not exceed
P30 mm.

(5) Instead of point (1), for the | 668 mm ack gauge system. the design cant shall not exceed 180 mm.

(6] instead of point (2} forthe 1 668 mm track gange system. the design cant on racks adjacent 1o station
platforms where trains are intended to stop in normal service shail not exceed 125 mm.

[7) Instead o point {3). for the 1 668 mm track gauge svstem, for new lines with mixed or freight raffic
oneurves with a radius less than 250 m. the cant shall be restricted to the Himit given by the following
formula:

2089 % (R =50
where [ is the cant in mun and R is the radius in m.
(8) Instead of paint (1) for the | 600 mm track gauge system the design cant shall not exceed 185 mm,

Cant deficiency

)

The maximum values for cant deficiency are set out in Table §.
Table 8

Maximum cant deficiency {mm)|

Design speed [kim/h) v o0 P60 =y < =
300 300

For operation of rolling stock conforming w

the Locomotives and Passenger TSI 153 100

For operation of rolling stock conforming to 130
the Freight Wagons TSI :
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e}

[

can he achieved sately.

IUis permissible for traing specifically designed to travel with higher cant deficiency (for example
multiple units with axle loads lower than set out in table 2; vehicles with special equiprment for the
negotiation of curves) to run with higher cant deficiency values, subject 1o 1 demaonstration that this

(3) Instead of point {11, for all types of rolling stock of the T 320 mm track gauge system the cant

ciency shall nor exceed 115 mm. This is valid for speeds un to 200 km/h,

(+] Instead ot point (1), for the | 668 mm track gauge system, the maximum values for cant deficiency are

set out 1n Table 9.

Tuble 9

Maximum cant deficiency for the ! 668 mm track ganse system [mm!

Design speed Tkimih) v 60 P60 = v s Yo

300 300

For operation of rolling stock conforming o - e
2 &= 175 115

the Locomotives and Pﬂssc[]gcg‘ TSI

Foroperation of rofling stock conforming w 150 —
the Freight Wagons TSI

Abrupt change of cant deficiency
{1} The maximum values of abrupt change of cant deficiency shall be:
@ 130 mm for v =60 kin'h,

(b) 125 mum for 60 kim/h = v < 200 km/,

230 kim/h

7y

) 85 mm for 200 kmdh < v

(d] 25 mm for v = 230 kinh.

the valuc of abrupt change of cant deficiency may be raised to 150 mm.

(3) Instead of points {15 and (2). for the 1 320 mm track gauge system the maximum values of abrupt

change of cant deficiency shall be:

fad IS mm for v < 200 ki,

2185 mm for 200 kimdh = v 2 230 on/h.

I 25 mm for v 220 kmdh.

=

change of cant deficicney shalt be:

@y P mm forv < 115 kimh.

(DY (399-vYV2.6 fmm| for 115 kmvéh = v = 220 km/h.
() 70 mm for 220 kmdh <= v < 230 kmdh.

Abrupt change of cant deficiency is not allowed for speeds of maore than 230 kmsh,

{2) Where v = 40 lanvh and cant deficiency < 73 mm both before and after an abrupt change of curvature,

Instead of point (1), for the 1 668 mm track gauge syster. the maximum design values of abrupt
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Equivalent coniciry

{17 Thelimiung values tor equivalent conicity quoted in Table 10 shall be caleulated for the amplitude{y}

of the wheciser's laceral dls])!du_m(,m

— y=3mm, (TG - SRY = Tmm
& L
87 —S5Rb - e . -
— Y ’l_“)é—*”“'i oHAmm A (TG — SRY = Tmm
— y=2mm, (TG — SRY < Smm

where TGs the track gauge and SR is the distance between the flange contact faces of the wheelser,

{2) Mo assessment of equivalent conicity is required for switches and crossis ngs.

[3) Dc ign values of track gauge. rail head profile and rail ’TL‘H"{SJIOU for nlain line shall be selecred 10
nsure that the equiv alent conicity hmlh set out in Table ! ¢ not exceeded.

Table 10

Equivalent conicity design limit vakues

Wheel profile

Speed range [km/h] SIE2, GV1/40

60 Assessment noi required

Gl v 200 .25
200w 280 0.20
v 280 010

[4] The following wheelsets shalf be modelled passmo over e designed track conditions (simulated by
caleulation according o EN 15302:2008-A1:2010):

2] 51002 as defined in Annex C of EN 137152006+ 412010 with SR
(0} S 1302 as defined in Annex C ol EN 13715:2006=-A1-2010 with SR2.
(c} GV lrd0as defined in Annex B of EN 13715:2006+A 12000 with SR
(d) GV 1740 as defined in Annex B of EN 13715:2006—A1:2010 with SR2.

For SR and SR2 the following values apply:

(@) Forthe 1435 mm track gauge svstem SR1 =1 420 mm and SR2 = 1 426 mum,
[b} Forthe 1 524 mm track gauge system SRI = 1 505 mmand SR2 =1 511 mm.
(c] Forthe T 600 mm rack gavge svstem SR1 =1 385 mm and SR2 =7 591 mm.

{d] Forthe 1 668 mm track gauge system SR = 1632 mm and $SR2 = 1 639 mm.

(5} Instead ofpoinrs (1) to (41, forthe 1 320 mm rack gauge system. no assessment of equivalen: conieity
is required,
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Railhead profile for plain line

(1} The railhead profile shall be selected from the range set out in Aanex A of BN 13674-1:201 1. Annex
A oFENT30T4-4:2006+-A1:2009 or shall be in accordance with as defined in point (2).

[2) The design of raiihead protfiles for plain line shall comprise:

{] alateral stopeonthe sideofthe railhead angled to between vertical and 1716 with reference to the
vertical axis of the railhead;

(t) the vertical distance hetween the top of this lareral slope and the top of the rail shall be less than
20 mn:

(t] a radius of at least 12 mm at the gauge cormer:

the horizontal distance between the crown of the rail and the tanger:t point shall be between 31
and 37.5 mm,

Fiaure ]

Ratlhead profile

31-375
i
[
w .o
] i coown ofrail
% 1 tengentpoint
{
; 3 lawera slope
}
; 4 is of rail head
i
; ,
i 5 paugc camer
H / s Bl il
; A
=
i AN

(3} These requirements are not applicable to expansion devices.

Rail inclination

Plain line

{1} The rail shall be inclined towards the centre of the (rack.

{2} The rail inglination for a given route shall be selected from the range 1720 10 1/40.

(3] Forsections of not more than 100 m between switches and erossings wichout inclination where the
running speed is no more than 200 kmdh, the laying of reils without inclinazion is allowed.
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Requirements for swirches and crossings

{11 The vail shall be designed to be either vertical or inclined.

(1 Hthe raif is inclined. the desianed inclination shall be selected from the range 1720 o 140,
(3] The inclination can he given by the shape of the active part of the rail head profile.

(4] Within switches and crossings where the running speed is more than 200 kin/h and ne more than

250 km/h. the laying of rails without inclination is allowed provided that it is limited 1o sections not
exceeding 30m,

(5] For specds of more than 250 km/h the rails shail be inclined.

Swirches and crossings

Design geometry of switches and crossings

Point 4.2.8.6 of this TSI defines immediate action limits for switches and crossings that are compatible with
geometrical characteristics of wheelsets as defined in the rolling stock TSIs. It will be the task of the infra-
strueture manager to decide geometrical design values appropriate to its maintenance plan.

Use of swing nose crossing

For speeds higher then 250 km/h switches and crossings shall be equipped with swing-nosc crossings.
Maximum unguided length of fixed obtuse crossings
The design vafue of the maximum unguided length of fixed obtuse crossings shall be in accordance with
the requirements set out in Appendix § to this TSI

Track resistairce to applied foads

Track resistance 10 ver tical loads

The track design. including switches and crossings, shall take into account at feast the following forces:

(2] the axle Toad selected according ra point 4.2.1:

(b} maximum vertical wheel forces. Maximum wheel forces for defined test conditions are defined in
EN 14363:2005 point 5.3.2.3.

1 vertical guasi-static wheel forees. Maximum quasi-static wheel forces for defined test conditians are
defined in EN 14363:2005 points 5.3.2.3.

=

Longitudinal rack resistance

Desien torces

The rack. including switches and crossings. shall he designed to withstand longitudinal forces cquivatent 1o
the force arising from braking of 2.5 m/s2 for the performance parameters chosen in accordance with
point 4.2.1.

Compatibility with braking systems

(11 The track, including switches and erossings, shall be designed 1 be compatible with the use of magnetic
braking systems for emergency braking.

{2 The requirements for the design of track, including switches and crossings. which are compatible with
the use of eddy curvent braking systems are an open poin.

(3} Forthe T 600 mm rack gauge system it shall be allowed not to apply noint {13,
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Lateral track resistance
The track design. including switches and erossings. shall take into account at least the following forces:

(a1 fareral forces: Maximum lateral forees exerted by a whee! set on the track for defined test conditions are
defined in EN 14363:2005 point 3.3.2.2,

(b} quasi-static guiding forees: Maximum quasi-static guiding forces Yqst for defined radii and test condi-
tions are defined jn EN 14363:2005 point 5.3.2.3,

Structures resisiance 1o wrafic fnads

The requirements of EN 1991-2:2003/AC:2010and Annex A2 to EN 1990:2002 issued as EN 1990:2002/
AL:2005 specified in this section of the TSI are to be applied in secordance with the corresponding points
in the national annexes to these standards if they exist,

Resistance of new bridges w traffic joads

Vertical foads

{1) Srructures shall be designed to support vertical Joads in accordance with the following foad models.
defined in EN 1991-2:2003/AC:2010:

) Load Model 71 as set out in EN 1991-2:2003/AC:2010 point 6.3.2 (2)F

!

=

In addition, for continuous bridges. Load Model SW/0, as set out in EN 1991-2:2003/AC-2010
point 633 (3P

=

2) The ford models shall be multiplied by the factor alpha (at as set out in EN 1991 .2:7¢ O3/AC:2010
b P b J
points 6.3.2 (3P and 6.3.3 (3P
(3] The value of factor alpha {a) shalt be equal to or greater than the values sef out in Tahle 1

Tahble 77

Factor alpha (a) for the design of new structures

Type oftratiic Minimum factor alpha
(o)
P1, P2 P3 P4 1.0
Ps 0.91
Pé 0.83
P1520 Open potnt
P1600 i1
F1.F2F3 1.0
F4 0.91
F1520 Open point
F1600 1.1

Allowance for dynamic effects of vertical loads

{1 The load effects from the Load Model 71 and Load Model SW/0 shall be enhanced by the
dynamic factor phi () as set out in EN 1091-2:2003/AC-2010 points 6.4.3 (1P and 6.4.5.2 (2.
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"o

For bridges for speeds over 200 km/Ah where EN 1991.2:20037A0:2010 paragraph 6.4.4 requires a
dynamic anafysis to be carried out the structure shall additionally be designed for HSLM defined in
ENT99T-2:2003: A0 2010 paragraphs 6.5.6.1.1 (3) to (6) inclusive,

o

ltis permssible to design new bridges such that they will also accommodate an individual passenger
train with higher axle loads than covered by HSLM. The dynamic analysis shall be undertaken using the
characteristic value ot the loading from the individual train taken as the design mass under normal
payload in accordance-with Appendix K with an allowance for passengers in standing areas in aceord-
ance with Note 1 of Appendix K

Centrifugal forces

Where the track on a bridge is curved over the whele or part of the length of the bridge. the centrifugal
foree shall be taken into account in the design of structures as set out in EN 1591 -2:2003/AC2010 para-
graphs 6.5.1 (2).{4)P and (T

Nosing forces

The nosing torce shall be taken into account in the design of structures as set out in EN 1991-2:2003/
AC2010 point 6.5.2.

Actions due to traction and braking (longitudinal loads

Traction and braking forces shall be taken o account in the design of structures as set out in
EN 199122003/ AC 2010 paragraphs £.5.3 (23, (41 (5), (&rand (TP,

AN

o rail iratfic actions

Design track twist du

Themaximum total design mack twist due torail traffic actions shall not cxceed the values sef oug in para-
graph AZ.4.4.2.2(3)P in Annex A2 to EN 1990:2002 issued as EN 1990:2002/A 1204

(1) Earthworks shall be designed and earth pressure effects shall be specified taking into account the vertical
loads produced by the Load Model 71, as set outin EN 1991-2:2003/4C:3010 paragraph 6.3.2(2},

=

The equivalent vertical leading shall be multiplicd by the factor alpha (a) ax st out in BN 199£-2:2003
ACZHO paragraph 6.3.2 {3)P. The value of a shall be egual w or greater than the values set out in
Table 11,

Resistance of new structures over or adjacent 1o tracks

Acrodynamic actions from passing trains shall be taken inro account as set out in EN 1991.2:2003/
AC2010 paragraphs 6.6.2 t0 6.6.6 inclusive,

Resistance of existing bridges and car thworks to traffic loads

(1} Bridges and carthwaorks shall be brought 1 a specified level of mtcroperabiiity according to the TSI car-
egory of line as defined in point 4.2.1.

(2} The minimum capability requirements for structures for each traffic code are given in Appendix E. The
vaiues represent the minimum rarget level that structurcs must be capable of for the line to bedeclared
inigroperah|e.

(3) The following cases are relevant;

(8] Where an existing structure is replaced by a vew structure then the new structure shall be in
aceordanee with the requirements of point 4.2.7.1 or point 42,77

(B} 1 the minimum capability of the existing structures expressed by the published EN line category in
combination with the allowed speed satisfies the requirements in Appendix £ then the existing
structures safisty the relevant interoperability requirements,
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{c] Where the capability of an existing structure does not satisfy the requirements in Appendix E and

works {e.g. strengthening) are being carried out to raise the capability ol the structure w meet the
requirements of this TSI (and the structure is not 10 be replaced by a new structure) then the struc-
ture shalt be brought tnto conformity with the requirements in Appendix E.

i~

For the United Kingdom of Great Britain and Northern Ireland networks. in paragraphs (2) and (3}
above the EN line category may he replaced by Roure Availability (RAY number (delivered in
seeordance with the national technical rule notified for this purpose) and conseguently reference o
Appendix £ are replaced hy reference to Appendix F.

fmmediate action limics on irack geomeny defeets

The immediate action imit for alignment

(1) The immediate action Hmits for isclated defects in alignment are set out in point 835 of
ENT3848-5:2008-A1:2010. Isolated detects shall notexceed the limits of wavelength range D1 as set

out in Table 6 of the EN Standard

(2} Theimmediate action limits for isolated defects in alignment tor speeds of more than 300 km'h are an
opeEn point.

The immediate setion Hmir for longitudinal level
1} The immediate action limits for isolated defects in longitudinal level are set out in point 8.3 of
ENT3R4R-2:2008+ A1:2010. Isolated defects shall notexceed the limits of wavelength range D1 as set

out in table 5 of the EN Standard

(2] The immediate action limits for isolated defects In longitudinal teve! for speeds of more than 304 kin/h
are an open point,

The immediate action (imit tor track twist

(1] Theimmediate action limit for rack twist as an isolated defeet is given s a zero to peak value, Track
twist is defined in EN 13848-1:2003+A1:2008 point 4.6.

{2} The track twist limit is a function of the measurement base applied according to BN 13848-3:2008
—AT2010 point 8.6,

(3] The infrastructure manager shall set out in the maintenance plan the base-length on which it will
measure the track in order to check compliance with this requirement. The base-length of measurement

shall include ar least one hase between 2 and 5 m.

(4] Instead of polnts (1) and (2). for the 1 520 mm track gauge system the rack twist. for 2 hase length ot
18 m, shall he not more than:

{a] 16 mm for passenger lines with v 120 km/h or freight fines with v > §0 km/h
[h} 20 mm for passengerlines with v< 120 km/h or freight lines with v < 80 km/h

{5) fostead of point (3}, for the 1 320 mm track gauge svstem the infrastructure Manager shall set our in
the maintenance plan the hase-length on which it will measure the track in order to check compliance

with this reguivement. The base-length of measurement shall include a1 ieast one hase of 10 m.

(8] Instead ot point (2V, for the 1 668 mm track gauge system. the track rwist limit is a function of the
measurement base applied according to one of the following cguations depending on the cant:

(a} Fwist limit = (2040 + 33 for u < 0.67 x (r— 1007 with 2 maximum value off

T mmim for speeds v = 200 km/h, 3 modm for speed v = 200 kim/h
B Twist fimit = (204 + 1.5) for 0.67 x fr— 1003 < u = 0.9 = {r—350) with 2 maximum value of:

Somym o for 1< 3 Immim ferl > (3 m

u=cant{num), [ = twist base length (m3, r = horizontal curve radins fm)
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The immediate action Himit of track gauge as an iselared defect
(1) The immediate action Imits of track gauge as an isolated detect are set aurin Tahle 12,
Tohle 12

Immediate action Hmits of frack gauge

Speed [kmih) Dimensions
{mm]
Minimum track gavge Maximum track

gauge
Vo120 1426 [ 470
120h < v < 14D 1427 1470
160 v < 230 1428 1463
v =230 1430 1 463

(2} Instead ofpoint{1). for the 1 320 track gauge system the immediate action limits of track Zaugeasan
isolated defect are set ourin Table 13,

Table {3

Immediate action limits of track gauge for 1 320 mm track gauge svsiem

Speed [km/h] Dimenstons
[mm]
Minimum track gauge Maximum track
gauge
voE 140 1512 1 548
v =140 1512 P 536

(3] Instead ofpoint (17, for the 1 600 track gauge system the immediate action limits of track gauge as an
isolated detect arve:

{a] minimum track gauge: 1 391 mm

tb] maximum track gauge: 1 635 mm.

The tmmediate action Himit for cant

et

(1} The maximum cant allowed in service is 180 mm.
(2} The maximum cant allowed in service is 190 mm for dedicated passenger trattic lines.

tead af potnts {1} and (2). for the 1 320 mm track gauge system. the maximum cant allowed in
vice s 130 mm,

(4} Instead of poins (1) and (2). for the 1 600 mm track gauge svstem. the maximum cant allowed in
service is 183 mm.

‘o1

Instead of points {1} and {2), for the | 668 mm mrack gange system, the maximum cant allowed in
service 1s 200 mm.
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The immediate action limits for switches and crossings

[
L

1

Figure 2

Point retraction in fixed common eressings

I Intersection point (iF)
2 Theoretical veference line

FoooActual poinuRP)

) The technical characterisifes of switches and crossings shall comply with the following in-service values:
(a) Maximum value of free wheel passage in switches: 1 380 mm.
L1

This value can be Increased it the infrastructure manager demonsirates that the actuation and
locking system of the switch is able to resist the lateral impact forces of a wheelset,

bl Minimum value of fixed nose protection for common crossings: [ 392 mm.

This value is measured 14 mm below the running surface. and on the theoretical reference line, at
an appropriate distance back from the actual point (RP) of the nose as indicated in Figure 2,

For crossings with point retraction. this value can be reduced. In this case the infrastruciure
manager shall demonstrate that the point retraction is sutficient to guarantee that the wheel will
not hit the nose at the actual point (RP).

(e} Maximum value of free wheel passage at crossing nose: 1 356 mm.

{dl Maximum value of free wheel passage at check rail/wing rail entry: 1 380 min

fe] Minimum flangeway width: 38 mm.

(1 Minimum flangeway depth: 40 mm.

(g] Maximum height of check rail: 70 mm.

(2} Allrelevant requirements for switches and crossings are also dppl]cah eto other technical solutions

wsing switeh rails, for example side modifiers used in multi-rail track,

{3} Instead ofpoint (1. forthe 1 320 mm track gauge system the technical characteristics of switches and

crossings shall comply with the following in-service values:

(@) Minimum valuc of bypass art the narrowest location between open switch rail and stock rail s
65 mim,

b} Minimum value of fixed nose protection for common crossings is 1 472 mm

[c) This value is measured 13 mm helow the running surface. and on the theoretical reference line. ar
amn ay mmp:mtc distance back from the actual point {RP)Y of the nose as indicated in Figure 2. For
crossigs with point retraction. this value can be reduced. in this case the Infrastructure Manager

shall demonstr ate that the point retraction is sufficient ro guarantee that the wheel will not hit the
nose at the actual poing (RP).
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4] Maximum value of free wheel passage ar crossing nose is

(

dm
Trs

o

mm

7 Minimum Hangeway width 1542 mm

[

T

=

Mimmum flangeway depth is 40 mm

(z) Maximum heighr of check rail is 50 mm

{4 Instead of peint (1. for the 1 600 mm track gauge system the technical characteristics of switches and
crossings shall comply with the following in-service values:
(3] Maximum value of free wheel passage in switches: | 346 mm.
This value can be increased if the infrastructure manager demonstrates that the actuation and
locking system of the switeh is able o resist the lateral impact forees of 2 wheelset,
(t) Minimum value of fixed nose protection for commen crossings: 1 356 mm.
This value is measured 14 mm below the running surface. and on the theoretical reference line, at
an appropriate distance back from the actual peint (RF) of the nese as indicated in Figure 2.
For crossings with point retraction. this value can be reduced. In this case the infrastructure
manager shall demonstrate that the point retraction is sufficient to guarantee that the wheel will
not hit the nose at the actual point (RPY.
(c) Maximum value of free wheel passage ar crossing nose: T 320 mm.
(@] Maximum value of free wheel passage at check railiwing rail entry: 1 546 mun,
(2} Minimum flangeway width: 38 mm.
(! Minimum flangeway depth: 40 mm.
{g) Maximum height of check rail above head of running rail: 23 mm.
Platforing

{1} The requirements of this point are only applicable to passenger platforms where trains are intended 1w
stop i normal service.

t4] For the requirements of this point It is permissible t desien platforms required for the current service

requirement provided provision is made for the reasonably forcseeable furure service requirements.
When specifying the interfaces with ains intended to stop at the platform. consideration shall he given
to both the current service requirements and the reasonably foresecable service requirements at least 10
years following the bringing into service of the platform.

Usable length of platforms

The usable fength of a platforin shalt be defined according to point 4.2.1.

Plattorm height

{1) The nominal platform height shall be 550 mm or 760 mm above the running surface for radii of
300 m or more.

[2} For smeller radii the nominal platform height may be adjusted depending on the piatform offset 10
minimise the stepping distance between the wain and the plattorm,
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(31 For platforms where trains, which are out de e seope of 1 0{“&: AS TSI are intended to
stop. different provisions for the nominal platform hc.mn mwht apnly

(4) Instead of points (1) and {2}, for the T 520 mm track gauge system the nominal platform beight shall
be 200 mm or 330 mm abeve the running surface.

[5) Instead of potnts (1) and (2), for the 1 600 mm mack « gauge system the nominal platform height shall
be 915 mm above the running surface.

Platform offser
The distance berween the tack centre and the platform edge paralicl 1o the runming plane (bgl. as

defined in chapter 13 of EN 15273-3:2012. shall be set on the basis of the installation limit gauge
{bglim) The installation limit gauge shall be caleulated on the basis of the gauge Gl.

—
(S8

The platform shall be built close to the gauge within a maximum tolerance of 50 mm. The value for
g shall therefore respond 1o

bylim = by < bglim = 30 mm.

{3) instead of points (1) and (2}, for the 1 520 mm track gauge system the platform offser shali be:

{al 1920 mm tor platforms with heights of 550 mm and

(b} 1 745 wmm for platforms with height of 200 mm.

i~

Instead of points (1) and (23, for the T 600 mm track gauge system the platform offset shall be |
360 mm.

Track layout alongside platforms

(1} Track adjacen: to the platforms for new lines shall preferably be straight, but shall nowhere have a
radius of less than 300 m.

{2} No values are specified for an existing track alongside new, rencwed or upgraded platforms.

Health, saferv and environment

Maximum pressure variations in tunnels

(1) Any tunnet or undergreund structure intended o be operated at speeds greater than or equal to 200
km/h has 1 provide that maximum pressure variation, caused by the passage of a train running 2t the
maximum allowed speed in the tunnel. do notexceed 10 kPa dur ing the dime taken for the (rain to pass

through the tunnel,

(2} Above requirement has ro he fulfilled along the outside of any train complying with the Locomonives
and Passenger TSI

Effect of crosswinds

(L] A line is interoperable from the cross wind point of view if safe oty 15 ensured for & reference train
running along that line nnder the mose critical operational conditions,

{2] The rules for proving conformity shall take inte account the charasteristic wind curves of the refarence
trains defined in the LOC&PAS TSI
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(3} Ifsafety cannot be achieved without miti

(4
B

(i

e

ing measures. either due 1o e geographic situation or to
v ISUTSS {0 Main-

otler specific features of the line. the infrastructure manager shalt take the necessary mes

tain the safety, for example by:
— locally reducing train speeds. possibly temporarily during periods at risk of storms,
— installing equipmaent to protect the track section concerned from cross winds.
— other appropriate means.
1 It shall be demonstrated that safety is achieved after measures taken,
allast pick-up

} The aeradynamic imteraction between ralling stoek and infrastructure may cause the lifting and further
blowing away of ballast stones from the track bed.

2) The requirements for the Infrastructure subsystemn atmed at mitigating the risk for ~ballast pick up”

apply only to lines with maximum speed greater than or equal to 200 km/h,

The requirements of point (2) above are an open point.

Frovision foroperation

Location markers

Location markers shall he provided at nominal intervals along the track o7 not more than 1 000 .

(1

quivalent conicity in ser vice

I M ride instability is reported. the railway undertaking and the infrastructure manager shall localise the
section of the line in a joint investigation according paragraphs {23 and (33 hereatier.

Nore: This joint investigation Is also specified in point 4.2.2.4.3.2 of TSI LOC & PAS for action an
ralling stock.

) The infrasuucture manager shall measure the track gauge and the railhead profiles at the site in gues-
tion at a distance of approximate 10 m. The mean equivalent conicity over 100 m shall be calculated
by modelling with the wheelsets {a) — (d) mentioned in paragraph 4.2.4.3(4% ot this TSI in order to
check for compliance. for the purpose of the joing mvestigation. with the limit equivalent conicity for
the track specified in Table 14,

Fable 14

Equivalent conicity in service limit values for the track {for the purpese of joint investigation)

Maximun value of mean equivalent conicity

Speed range [km/h] cver 100
wer 100 m

v Gl assessment not reguired
60 < v 120 0.40
12(b< v < 16 (.35
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[3) fthemean equivalent conicity over FO0 m complies with the limit values in Takle | 4.ajointinvestiga-
tion by the raftway undermaking and the infrastructure manager shall be undertaken to specify the
reason for the instahility,

Fived nstallations for servicing ireins

General

This peint4.2.17 sets out the infrastructure elements of the maintenance subsystem required for servicing

trains.

Totlet discharge

Fixed installations for toilet discharge shall be compatible with the characteristics of the retention toilet

system specified in the rolling stock TS

Train external cleaning facilities

{1) Where a washing plant is provided it shall be able to clean the outer sides of single or double-deck
trains between a height of:

{a) 300 to3 500 mm fora single-deck train,
{b] 300104 300 mm tor double-deck trains.

(2] The washing plant shall be designed so that trains can be driven through it at any speed berween 2

kmdh and 5 km/h.
Water restocking

(1) Fixed equipment for water restocking shall be compatible with the characreristics of the water systom
specified in the rolling stock TSI

{2) Fixed equipment for drinking water supply on the interoperable network shall be supplicd with

drinking water meeting the requirements of Councll Directive Q8MEC (1).
Refueliing
Refuelling equipment shall be comparible with the characteristics of the fuel system specified in the rolling
stock TSIs,
Electrical shore supply

Where provided. electrical shore supply shail be by means of ane or more of the power supply systems spe-
cified in the rofling stock TSIs.

fad

Functional and rechnical specification of the interfaces
From the standpoint of technical compatibility, the interfaces of the infrastructure subsystem with the other

subsystems are like described in the following points.

(1Y Council Directive 98:83/E¢ of 3 November 1998 on the quality of water intended for human consumption {OJ L 33¢.
321998 p. 32y
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Derfaces with ihe roiling siock stihsvsten

Tubie 13

Iaterfaces with the rolling stock subsvstem, ‘Locemstives and Passenger Relling Stock TS|

Intertace

]
[

Reterence Infrastructure TS

Refererce Locomatives and Passenger

Relling Stock TSI

Track gauge

4.2.4.] Nominal ack gauge

4.2.5.1 Design geometry of swirches
and crossings

4.2.8.6 The immediate action limits for
swirches and crossings

4.2.3.3.2.7 Mechanical and
geometrical characterisiices of wheelset
4.2.3.3.2.3 Variable cange wheelets

Gauge

Structure gauge
Distance between rack centres
3 Minimum radius of vertical

curve
4.2.9.3 Platform offser

A Geauging

Axle load and
axle spacing

4.2.6.1 Track resistanceto vertical loads
4.2.6.3 Lateral track resistance
Resistance of new bridges to
tratfic loads

Equivalent  vertical loading for
new earthworks and earth pressure
cftects imposed on new structures
4.2.74 Resistance of existing bridges
and carthworks to raffic ioads

ss
4.2.3. 2.1 Axle load parameter

Running characier-
jsticy

4.2.6.1 Track resistance to vertical loads
4.2.6.3 Lateral track resistance
4.2.7.1.4 Nosing forces

423427 Limit values for runving
safely 4.2.3,

verlnes

4.2.2 Track loading fimii

Ride stability

4.2.4.4 Equivalent conicity
4.2.4.6 Railhead profile for plain Hine

4.2.11.2 Eguivalent conicity in service

4.2.3.4.3 Equivaleni conicin:
2

#.2.3.3.2.2 Mechanical and

geomenicol charecieristios of wheels

Longitudinal actions

4.2.6.2 Longitudinal track resistance
4.2.7.1.5 Actions due 10 traction and
braking {longitudinal loads)

4.2.4.5 Brafiag performance

Minimum hori-
zontal curve radius

4.2.3.4 Minimum radius of horizontal
curve

..... & Minimn curve
radins Anisex A, A1 Buffers

Running dynamic
behaviour

4.2.4.3 Cant deficiency

4.2.3.4.2. Running dvnamic behaviour

Maximum decelera-
rion

4.2.6.2 Longitudinal track resistance

4.2.7.1.5 Actions due to traction and

braking

"

4.2.4.5 Braking performarce
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interface

Reference Infrastructure 781

Reference Locomatives and Passenger

Relling Stock TSI

Aerodynamic effect

423,
4373
over or

[

Distance between track centres
Reststance of new struciures
adjacent to tracks

4.2.10.1 Maximum pressure variations
in tunnels

4.2.10.3 Ballast pick up

Stipsiream cffects on passengers on
platforms and on irackside workers
Head pressure pulse
Meximnm pressive variaiions in
(nnels
4.2.6.2.5 derodhvnamic effec: on
ballasted tracks

Crosswind

421002 Effect of crogswinds

4.2.6.2.4 Crosswind

Installations for
SETVICING trains

Toilet discharge
Train external cleaning facil- ities
Water restocking
Refuelling
Electric shore supply

4.2.17.3 Toilet discharge svslem
4.2.41.2.2 Exterior cleaning through o
wershiing plani
Hewer refilling equipment

Interfice for water refilling
4.2.41.7 Refuelling equipment
4.2.11.8 Special requirements for
stabling af irajns

Table 16

Interfaces with the rolling stock subsystem, *Freight Wagons TSP

Interface

Reference infrastructure TSI

Reference Conventional Raif Freight
Wagons TS]

Track gauge

4.2.4.1 Nominal track gauge

4.2.4.6 Raithead profile for plain line
4.2.5.1 Design geometry of switches
and crossings

4.2.8.6 The immediate action limits for
switches and crossings

Characteristies of wheelsers
Characieristics of wheels

Gauge

Structure gauge
Distance between track centres
4.2.3.5 Minimum radius of vertical
CUurve
4.2.9.3 Platform offset

A Gauging

Axle load and
axle spacing

4.2.6.1 Track resistance to vertical loads

4.2.0.3 Lateral track resistance
Resistance of new bridges to
tratfic loads
Equivalent vertical Tloading for

new  earthworks  and  earth  pressure
ctteets imposed on new structures
427 4 Resistance of existing bridges

and earthworks to traffic toads

4.2.3.2 Compatibility with foad
carryving capacity of lines
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interface

Reference Infrastructure TSI

Reference Conventional Rail Freight
Wagons TSI

Running dynamic
behaviour

4.2.8 Immediate action [Tmits on track
geomerry defeers

+4.2.3.5.2 Running dviiamic behaviour

Longitudinal actions

4.2.6.2 Longitudinal track resistance
4.2.7.1.5 Actions due to traction and
braking (Jongitudinal loads)

4.2.4.3.2 Brake performance

Mintmum curve
radius

4.2.3.4 Minimum radius of horizontal

Vertical curve

radins  of  vertical

Minimum curve

4.2.3.1 Ganging

Crosswind

4.2.10.2 Effect of crosswinds

4.2.6.3 Cross winds

futerfaces with the energy subsysiem

Table 17

Interfaces with the energy subsystem

Interface

Reterence infrastructure TSI

w

Reterence Energy

Gauge

4.2.3.1 Structure gauge

4.2.10 Pamtographs ganuge

Interfaces with the control command and signalling subsystent

Table 18

interfaces with the controf command and signzalling subsysiem

lnterface

Reference Infrastructure TSI

Reference Control Command and
Signalling TSI

Structure gauge set
for CCS installa-
tions,

Visibility of ack-
side CCS objects.

4.2.3.1 Structure gauge

Euwrobalise comnnmication (spuace
Jor installation)
Ewroloop communication (space for
instatlation)
4200 Train deiection svstems (space
Jor installation)
4205 Visibilticy  of track-side
control- commaited

and signalling ohjects
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Iinterfaces with the operation and traffic managemens subsysiem

Table 19

interfaces with the operation and traffic management subsystem

Reference Operation and Traffic

Interface Reference Infrastructure TSI .
Management TS1
Ride stability 4.2.11.2 Equivalent conicity in service | 4.2.3.4.4. Operational quality

Use of eddy current | 4.2.6.2 Longitudinal track resistance 4.2.2.6.2 Braking performance
brakes

Crosswinds 4.2.10.2 Effect of crosswinds 4.2.3.6.3 Conlingency arrangenienls

Operating rules 4.4 Operating rules 4.1.2.2.7 Modifications (o information
comigined in the route book

4.2.3.68 Degraded operarion

Staff competences | 4.6 Professional competences 220 Swaqff and irains

Operating rules

1) Operating rules are developed within the procedures described in the infrastructure manager's safety

management systerm. These rules take into account the documentation related to operation which
forms a part of the technical hile as required in Article 18(3) and set out in Annex VI {point 1.2.4)
of Directive Z008ST/EC,

In certain situations invelving pre-planned works, it may be necessary to temporarily suspend the speci-
fications of the infrastructure subsystem and its interoperability constituents defined in sections 4 and 5
ot this TSL

—
o3

Waintenance rules

{1) Maintenance rules are developed within the procedures described in the infrastructure manager's safety
management systeim.

(2) Themaintenance file shall be prepared before placing a line into service as the part of the technical file
accompanying the declaration of verification

{3) Themaintenance plan shall be drawn up for the subsvstem to ensure that the requirements set out in
this TSI are maintained during (s lifctime.

Mainenance file

A maintenance fle shall contain at least:

(a) aset of values for immediate action limits,

() the measures taken (for example speed restriction, repair time) when prescribed Himits are not met.

related 1o track geometric quality and limits on isclated defects.
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Muaintenance plan

The infrastructure manager shall have a maintenance plan containing the items listed in point 4.5.1
together with at least the following items related to the same elements:

() a sct of values for intervention lmits and alert Jimits,

() a statement about the methods. protessional competences of staft and personal protective safety equip-
ment necessary 1o he used,

[c] the rules to be applied for the protection of people working on or near the track,
() the means used to check that in-service values are respected.
Professional qualifications
The professional qualifications of staff reauired for operation and mainierance of the infrastructure
subsystem are not set out i this TST but are described in the infrastructure managet's safety management
S‘\_'S[CIHA
Health and safety conditions

(11 The health and safety conditions of staft required for the operation and maintenance of the infrastruc-
ture subsystem shall be compliant with the the relevant European and nationai legislation.

(2] The issue is covered by the procedures described in the infrastructure manager's safety management
system.

INTERCOPERABILITY CONSTITUENTS

Basis on which interoperability constituents have been selected
(1) The reguirements of point 5.3 are based on a traditional design of ballasted track with Vignole (flat-
hotwem} rail on concrete or woaden sleepers and fastening providing resistance to longitudinal slip by
bearing on the tail foot,

(21 Components and subassemblies used for the construction of other designs of wack are not considerad to
be interoperability constituents.

List of constituents
{1} For the purposes of this technical specification for interoperability, only the following elements,
whether individual components or subassemblies of the mack are declared to he “interoperability
constiienis™:
(a) theraill {3.3.1).

(k) the rail fastening systems (5.3.2),

{c] track sleepers (3.3.3).

(2) The following points describe the specifications applicable to cach of these constituents.

(3) Rails, tastenings and sleepers used for short length of track for specific purposes, for example in
switches and crossings, at expansion devices. transition slabs and special structures, are not considered
to be interoperability constituents.

Constituents performances and specifications
The rail
The specifications of the “rail” interoperability constituent concern the following parameters:

(a) railhead profile.

(k) rail steel.
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Railhead profile
The rail head profile shali fulfl] the requirements of point 4.2.4.6 “Railhcad profile for plain line’.
Rail steel
{1} The rail steel is relevant o the requirements of point 4.2.6 " Track resistance to applicd loads™
(2} Therail steel shall meet the following requirements:

(2] Theratt hardness shall beatleast 200 HBW.

{8) The rensile strength shall be at least 680 MPa.

r) Minimum number of cveles at fatigue test without failure shall be at least 3 = 106,
The rail fastening svsiems

{1} The rail fastening system is relevant to the reguirements of peint 4.2.6.1 for “Track resistance to vertical

J

loads™. peint4.2.6.2 for Longitudinal track resistance” and point4.2.0.3 for "Lateral track resistance”.
(2} Therail fastening system shall comply in laboratory test conditions with the following requirements:

(3] the tongitudinal force reguired to cause the rail to begin to slip (i.e. move in an inclastic way)
through a single rail fastening assembly shall be at least 7 kN and for speeds of more than 250
km/h shall be at feast 9 kN,

(b) the rail fastening shall resist application of 3 Q00 800 cyeles of the typical Joad applied in a sharp
curve, such that the performance of the fastening in terms of clamping foree and longitudinal
restratnt is not degraded by more than 20 % and vertical stiffness is not degraded by more than
25 %, The typical load shall be appropriate tor

— the maximum axle load the rail fastening system is designed to accommiodate,

— the combination of rail, rail Tnclination, rail pad and tvpe of sleepers with which the fastening
system may be used.

Trock sleepers

(1] Track sleepers shall be designed such that when they are used with a specitied rail and rail fastening
system they will have properties that are consistent with the requirements of point 4.2.4.1 for "‘Nominal
track pauge’. point 4.2.4.7 for “Rail inclination” and point 4.2.6 for “Irack resistance to applied
loads”.

(2) For the nominal frack gauge svstem of 1435 mm. the design mack gauge for track slegpers shall be
1 437 mm.

ASSESSMENT OF CONFORMITY OF INTEROPERABILITY CONSTITUENTS AND EC

VERIFICATION OF THE SUBSYS- TEMS

Madules for the procedures tor assessment of conformity and suitahility for use and EC verification are

defined in Article § of this Regulation.

Interoperability Constituents

Conformin: assessment procedures

(1] The conformity assessment procedure of interopershility constituents as defined in section 3 of this TS!
shall be carried out by application of the relevant modules.

(2) Serviceable interoperability constituents that are suitable for reuse are not subject to the conformity
assessment procedures,
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Application of madules
(1] The following modules tor conformity assessment of interoperability constituents are used:

N

S

CA Internal production control’

(h) CB "EC1vpe cxamination”

(¢} CC -Conformity to type based on internal production control”

(d] €D -Conformity 1o type based on quality managemeni system of the production process
(e} CF ~Conformity to type based on product verification”

() CH ‘Conformity based on full quality management syslem’

—
[

The modules for conformity assessment of interoperability constituents shall be chosen from those
shown in Table 20,

Table 206

Modules for conformity assessment to be applied for interoperability constifunents

Procedures Rail Rail fastening [rac sleepers
system k
Placed on the EU markel betore entry Choor CH CA or
into force of refevant TSIs CH
Placed on the EU market after entry CB-CCor
nto force of relevant TSIs CR+CDor
CB+CF
ar
CH

(3} Inthe case of products placed on the market before the publication of relevant TSls, the type is consid-
ered to have been approved and therefore EC type exammation {module CBY 1 not necessary, provided
that the manufacturer demoenstrates that tests and verification of Interoperability constituents have heen
considered successful for previeus applications under comparable conditions and are in conformity with
the requirements of this TSI In this case these assessments shall remain valid in the new applica- tion.
H it is not possible to demonstrate that the solution is positively proven in the past, the procedure for
interoperability constituents placed on the EU market after publication of this TSI applies.

(4) The contormity assessment of interoperabitity constituents shall cover the phases and characteristics as
indicated in Table 36 of Appendix A to this TSI

Innovaiive solitions Jor imteroperability constinenis

[fan innovative solution is proposed for an intevoperaliny constituent, the procedure described in
Article 10 shall apply.

EC declaration of conformity for interoperability: constiivents

Interoperability constituents subject 1o other European Union Directives

(11 Articie 13(3) of Directive 2008/57/EC. states “Where the interoperability constituents are the subject of
other Community Directives covering other aspects. the EC declaration of conformity or suitability for
usc shall, in such instances, state that the interoperability constinuents also meet the requirements of
those other Directives.”

=
[

According to Annex IV (3) of Directive 2008/537/EC, the EC declaration of conformity shall be
accom- panied by the smatement setting out the condition of use.
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EC declaration of conformity for rails

No statement setting out the conditions of use is required.

EC declaration of conformity for rail fastening systems

The EC declaration of conformity shall be accompanicd by statement setting out:

(a] thecombination ofvail, rail inclination. rail pad and type of sleepers with which the fastening system
may be used

=

the maximum axle load the rail fastening system is designed to accommodate.
EC declaration of conformity for track sleepers
The EC declaration of conformity shall be accompanied by statement setting out:

{a) the combination etrail, rail inclination and type of rail fastening system with which the sleeper may be
used.

(£) the nominal and design track gauge.

(c] the eombinations of axle load and train speed the track sleeper 1s designed to accommodate.
Particutar assessment procedures for interoperability consifivenis

Asscssment of rails

Assessment of rail steel shall be done according to the following reguirements:

{a) Rail hardness shall be tested for position RS according to EN 13674-1:2011 paragraph 9.1.8, measured
using one specimen {control sample out of production).

(b] Tensile srength shall be tested according to EN 13674-1:2011 paragraph 9.1.9, measured using one
specimen {control sample out of production).

[c] Fatigue test shall be dene aceording to EN 13674-1:2011 paragraph 8.1 and paragraph 8.4
Asgessment of sleepers
(1) Until 31 May 2021 a design track gauge Tor track sleepers below 1 437 mum shall be allowed.

(2} Forpelyvalent gauge and multiple gauge track steepers it is allowed not 1o assess the design track gauge
for the neminal track gauge of' 1 435 mm.

Infrastructure subsvstem
General provisions
(1} Atthe request of the applicant. the notified body carries out the EC verification of the infrastructure
subsystem in accordance with Article 18 of Directive 2008/57/EC and in accordance with the provi-
sions of the relevant modules.
(2) 1 the applicant demonstrates that tests or assessments of an infrastructure subsystem or parts of the
subsystem are the same as have been successful for previeus applications of a design, the notified body

shall consider the results of these ests and assessments for the EC verification.

[3) The EC verification of the infrastructure subsvsiem shall cover the phases and characteristics indicated
in Table 37 in Appendix B 1o this TSL

(4) Performance parameters as set out in point 4.2.1 of this TSI are not subject to the EC verification of
the subsystem.
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[5) Particular assessment procedures for specific basic parameters of infrastructure subsystem are set out in
point 6.2.4,

(6] The applicant shall draw up the EC declaration of verification for the infrastructure subsystem in
accordance with Asticle 18 and Annex V' of Dircetive 20083 7/EC.

Application of modiles

For the EC verification procedure of the infrastructure subsystem. the applicant inay choose cither:

(] Module SG: EC verification based on unit verification. or

i Module SH1: EC verification based on full quality management svstem plus design examination.

Apptlication of moduie SG

In the case where EC verification is most effectively undertaken by using information collected by the infra-

SIrUCiure manager. contracting entity or the main contractors involved (for example data obtained using

track recording vehicle or other measuring devices), the notified body shall take this information into

aceount to assess conformity.

Application of module SH

The SH1 module may be chosen only where the activities contributing to the proposed subsystem to be

verified (design. manufacturing. assembling, installation) are subject to a quality management system for

design, production, final product inspection and testing, approved and surveyed by a notified bady.

Iunovarive sofiiions

If an innovative solution 18 proposed for the infrastructure subsvstem, the procedure described in Articie 10

shall apply.

Particudar assessment procedures [or infrastruciure subsvsien

Assessment of Stroucture gauge

(1) Assessment of structure gauge as a design review shall be done against characteristic cross sections
using the results of caleulations made by infrastructure manager or the contracting entity on the basis of

sections 5.7, 10, Annex C and point D.4.8 of Annex D of EN 15273-3:2013.

Characteristic cross sections are:

(&)

(a) track without cant,
(b) track with maximum cant,
{r) track with a civil engineering structure over the line

{d) anyother location where the designed installation Himit gauge is approached by less than 100 mm
or the installation nominal gauge or uniform gauge is approached by less than 50 mm.

(3] After assembly before putting into service clearances shall be verified at locations where the designed
installation limit gauge is approached by less than 100 mm or the installation nominal gauge or
uniform gauge is approached by less than 50 mmn.

{4) Instead of point (1), for the 1 520 mm track gauge system assessment of structure gauge as a design
review is 1o he made against characteristic cross sections using the uniform siructure gauge *S™ as
defined in Appendix H to this TSL

%]

Instead of point (1). for the | 600 mm track gauge system assessment of structure gauge as a design
review is (o be made against characleristic cross sections using the structure gavge “IRET as defined in
Appendix O to this TSL
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Assessment of distance between track centres

(1] A design review for assessment of the distance between track centres shall be done using the results of
caleulations made by the Infrastructure Manager or the contracting entity on the basis of chapter 9 of
EN 15273-3:2013. The nominal distance between track centres shall be checked at the Tine layout
where distances are given in parallel to the horizontal plane. The fimit installation distance between
frack centres shall be checked with the radius and refevant cant.

(2) After assembly belore putting into service, distance between track centres shall be verified at critical
focations where the 1imit installation distance between track centres as defined according chapter 9 of
EN 15273-3:2013 is approached by less than 30 mm.

(3) Iastead of point (1), for the 1 520 mm track gauge system a design review for assessment of the
distance between track centres 15 1o be made using the results of caleulations made by the infrastructure
manager or the contracting entity. The nominal distance berween track centres shall be checked at the
fine layout where distances are given in parallel to the horizantal plane. The limit installation distance
between track centres shall be checked with the radius and relevant cant.

(4} Instead of point (2}, for the 1 520 mm track gauge system after assembly before putting into service,
distance hetween track centres shall be verified ar criticat locations where the hiomiv instaliation distance
hetween track centres is approached by less thap 30 mm.

Assessment ofnominal track gauge

{17 Assessment of the nominal track gauge at design review shall be done by checking the self-declaration

of the applicant.

(21 Asscssment of the nominal track gauge at assembly before putting into service shall be done by
checking the interoperability constituent sleeper's certificate. For non-certified interoperability constitu-
ents assessment of the nominal track gauge shall be done by checking the self-declaration of the
applicant.

Assessment of rack favout

(1) At design review the curvature. cant, cant deficiency and abrupt change of cant deticiency shall be
assessed against the local design speed.

(2] Assessment of switches and crossings layout is not reguired.

Assessment of cant deficiency for trains destgned 1o travel with higher cant deficiency
Point 4.2.4,3(2) statcs that "Bt is permissible for traing specifically designed 1o ravel with higher cant dehi-
ciency {for example mualtiple units with lewer axle loads; vehicles with special equipment for the negotia-
tion of curves) to run with higher cant deficiency values, subject to a demonstration that this can be
achieved safely”. This demonstration is outside the scope of this TSI and thus not subject to a notified hody
verification of the infrastructure subsystem. The demonstration shall be undertaken by the RU. ifnecessary
i cooperation with the M.

Assessment of design values for equivalent conicity

Assessmment of design values for equivalent conicity shall be done using the results of caleulations made by
the Infrastructure manager or the contracting entity on the basis of EN 15302:2008-A1:2010.

Assessment of railhead profile
(1} The design profile of new rails shall be checked against point 4.2.4.6.

(2] Reused serviceable rails shall not be subject to the requirements for railhead profile as set out in
point 4,2 4.6,

Assessment of switches and crossings

Asscssment of switches and crossings related to points £.2.5.1 104.2.5.3 shall be done by checking thata
selt-declaration of the infrastructure manager or contracting entity exists.
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Assessment of new str uctures. ear thworks and carth pressure effects

1] Assessment of new structures shall be done by checking the tratfic loads and the track rwist limit used
for design against the minimum requirements of points 4.2.7.1 and 4.2.7.3. The notified body is not
required to review the design nor carry out any calculations. When reviewing the value of factor alpha
used in the design according to point4.2.7. 1 it s onty necessary to check that the value of factor alpha
satisfies Table 11,

(2) Assessment of new earthworks and carth pressure effects shall be done by checking the vertical loads
used for design according to requirements of point 4.2.7.2. When reviewing the value of factor alpha
used in the design according to point4.2.7.2 it is only necessary to check that the value of factor alpha
satisfies Table 11, The notified body is not required to review the design nor carry out any calculativns.

Assessment of existing strucrures

(1) Assessment of existing structures against the requirements of point 4.2.7.4(3) (b} and (¢} shall be done
by one of the following methods:

() check that the values of EN line categories, in combination with the allowed speed published or
intended to be published for the lines containing the structures, is in line with the requirements of
Appendix E of this TSI,

check that the values of EN fine categeries. in combination with the allowed speed specified for the
structures or tor the design, s in line with the requirements of Appendix E of this TSI,

(] check the traffic loads specified for the structures or for the design against the minimum 1'(;‘(.1Lil‘c~
ments of points 4.2.7.1.1 and 4.2.7.1.2. When reviewing the value of factor aipha according w
point £.2.7.1.1 it is only necessary o check that the value of factor alpha is in line with the valm
of factor alpha mentioned in Table 11.

(2) 1t is not required Lo review the design nor carty out any caleulations.
(3] For existing structures assessment point 4.2.7.4(4) applies respectively,
Assessment of platform oftfset

(1) Assessment of the distance between the track centre and the platform edge as a design review shalf be
done using the results of calculations made by the Infrastructure Mdnagu or the contracting eatity an
the basis of chapter 13 of EN 15273-3:20135.

(2] After assembly before putting into service clearances shall be verified. The oftset is checked at the ends
of the platform and every 30 m in straight tack and every 10 m in curved track.

{3) Instead of point (1), for the © 520 mm track gauge system assessment of the distance between the rack
centre and the pla 1 tform edge as a design review shall be dome against requirements of point 4.2.9.3.
Point (2} applies ac mdmg]}.

(4) Instead of point (1) for the T 600 mm track gauge system assessment of the distance between the rack
centre and the platform edge as a design review shall be done against requirements of point 4.2.9.3(4).
Point (2) applies accordingly.

Assessment of maximum pressure variations in runnels

(1) Assessment of maximum pressure variation in the tunnel {10 kPa criterion) shall be done using the
resuits of numerical simulations according to chapters 4 and 6 of EN [4067-3:2006+A1:2010 made
by the infrastructure manager or the contracting entity on the basis of all expected operational condi-
tions with the trains complying with the Locomotives and Passengers TS) and intended 1o run at speeds
greater than or equal to 200 kin/h in the specific tunnel 10 be assessed.

(2) The input parameters 1o be used are 1o be such that the reference characteristic pressure signature of the
rrains set out in the locomotives and passenger rolling stock TSI is fulfilled.
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The reference cross section areas of the interoperable trains (constant along a wain) to be considered is o
be, independently to each motor or trailer vehicle:

I . . . - . . - - . - -
(a) 12 m~ for vehicles designed for GC and DE3 reference kinematic profile,
(1) 11 m? for vehicles designed for GA and GB reference kinematic profije,
I, . . ~ ~ . . -
e 10 m- for vehieles designed for G1 reference kinematic profiles.

The vehicle gauge to be considerced shail be set on the basis of the gauges selected according (o
point 4.2.1.

{41 The assessmant may take mto account construction features which reduce the pressure variation if any,
as well as the unnad lengrh.

{5) The pressure variations due to ammospheric or geographical conditions can be neglected.
Assessment of effect of crosswinds

This demonstration of the safely is outside the scope of this TSEand thus not subject to a notifled body
verification. The demonstration shall be undertaken by the infrastructure manager., 11 necessary n co-
operation with the railway undertaking.

Asgessment of fixed installations for ser vicing trains

Assessment of fixed installations for servicing ains is in the responsibility of the Member State concerned.

Technical soluwlions giving presumption of conformit: ai design stage

Presumption ot conformity at design stage for technical solutions may be assessed prior and independent
frony a specitic project.

Assessmoent of track resistance for plain line

1] The demonstration of conformity of the track to the requirements of point 4.2.6 may be done by refer-
ence toan existing track design which meets the operating conditions mtended for the subsystem
concerned.

1

{2) A track design shall be defined by the technical characteristics as set out in Appendix C.1 to this
TSI and by its operating conditions as set out in Appendix D.1 1o this TSL

(3} A track design is considered to be existing, if both of the following conditions are met:
(a) the track design has been in normal operation for at least one yvear and

(B) the total tomnage over the track was at least 20 million gross tons for the period of normal
aperation.

{4) The operating conditions for an existing wack design refer to conditions which have been applied in
normal operation.

(5) The assessment to confim an existing track design shall be performed by checking that the technical
characteristics as set out in Appendix {1 to this TS and conditions of use as set out in Appendix
[.1 to this TSI are specified and that the reference to the previous use of the rrack design is available.

[6) When a previously assessed existing track design is used in a project, the niotified body shall only assess

that the conditions of use are respected.

For new rack designs that are based on existing track designs. a new assessment can be performed by
verifying the differences and evaluating their impact on the track resistance, This assessment mav be
supported for example by computer simulation or by laboratory or in situ testing.

8 A wack design is considered 1o be new, If at least one of the techncal characteristics set out in
Appendix T o this TSEor one of conditions of use set out in Appendix D to this TS is changed.



TSIINF

—

[
el

L3

w

ssessment for switches and crossing
The provisions as set out in point 6.2.5.1 are applicable for the assessment of track resistance for
switches and crossings. Appendix C.2 sets out the technical characteristics of switches and crossings

design and Appendix D2 sets out the conditions of use of switches and crossings design.

Assessment ot design geometry of switches and crossings shall be done aecording o point 6.2.4.8 of

this TSi.
Assessment of maximum unguided length of fixed obtuse crossings shall be done according to
point 6.2.4.8 of this TS

EC Verification when speed is used as a migration criterion

Point 7.5 allows a line to be put Into service at a lower specd than the ultimate intended speed. This
point sets out requirements for EC verification in this case.

Some Hmiting values set out in section 4 depend on the intended speed of the route. Conformity

should be assessed ar the intended ultimate speed: however it is pev‘missible to assess speed dependant

characteristics at the lower speed at the time of placing in service.

The conformity of the other characteristics for the intended speed of the route ramains valid.

To declare the interoperability arthis intended speed. it is only necessary 10 assess the conformity of

the characteristics temporarily not respected. when they are brought up to the required level.
Agsessmient of maintenanee file

Point 4.5 requires the infrastructure manager to have for cach interoperable jine @ maintenance file for
the infrastructure subsystent.

The not ﬁcd body shalt confirm that the maintenance f «1sts and containg the ems listed in
point 4.5.1. The notified body is not responsible for assess g 1 & suitahi]it_\/ of the detalled require-
ments set out in the maintenance file.

The notified hody shall include a reference to the maintenance file required by point4.5.1 of this TSl in

the technical f1]c reterred to in Article 18(3) of Directive 2008757/ EC.

Subsystems containing Interoperability constituents not kelding an EC declaration

Caonditions

Until 31 May 2021, a notified body s allowed o issuc an EC certificate of verification for a
subsystem even if some of the interoperability constituents incorporated within the subsystem are not
covered by the relevant EC declarations of conformity and/or suitability for use according to this
TSI if the following criteria are complied with:

(@) the conformity of the subsystem has been checked against the requirements of section 4 and in rela-
tion to sections 6.2 1o 7 {except point 7.7 'Spcciﬂc Cases’) of this TSI by the notified body.
Further- more the conformity of the 1Cs to section 5 and 6.1 does not apply, and

(b} the interoperability constituents. which are not covered by the relevant EC declaration of conformity
and/or sultability for use. have been used in a subsystem already approved and put in service in at
least onc of the Member State before the entry in force of this TSI

EC deelarations of conformity and/or suitability for use shali not be drawn up for the interoperability
constituents assessed in this manner.
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Docnmentation

(1} The EC certificate of verification of the subsystem shall indicate clearly which interoperability constitu-
ents have been assessed by the notified body as part of the subsystem verification.

—
L=

The EC declaration of verification of the subsystem shall indicate clearly:
(a) Which interoperability constituents have been assessed as part of the subsystem;

(k) Confirmation that the subsystem contains the interoperability constituents identical o those verified
as part of the subsystem:

() For those interoperability constituents. the reason(s) why the manufacturer did not provide an EC
Declaration of conformity and/or suitability for use before Us incorporation into the subsystem.
including the application of national rules notitied under Article 17 of Directive 2008/37/EC.

Muaintenance of the subsvstems certified according o 6.5.1.

(1) During and after the transition period and until the subsystem is upgraded or renewed (taking into
account the decision of Member State on application of TSIs). the interoperability constituents which do
not hold an EC Declaration of conformity and/or suitability for use and are of the same type are
allowed 10 be used as maintenance related replacements {spare parts) tor the subsystem, under the
responsibility of the body responsible for maintenance.

{27 In any case the body responsible for maintenance must ensure that the components for maintenance
related replacements are suitable for their applications. are used within their area of use and znable
mteroperability to be achieved within the rail svstem while at the same time mecting the essential
requirements. Such components must be traceable and centified in accordance with any national or
mternational rule or any code of practice widely acknowledged in the railway domain.

Subsystem containing servicezble interoperability constituents that are suitable for reuse

Conditions

(1} A notified bedy is allowed 1o 1ssuc an EC certificate of verification for a subsystem cven it some of
the intereperability constituents incorporated within the subsystem are serviceable Interoperabifity constiti-
ants that are suitable for reuse. if the following criteria are complicd with;

(a) the conformity of the subsvstem has been checked against the requirements of sectien 4 and in rela-
tion 1o sections 6.2 1o 7 (except point 7.7 *Speeific Cases™) of this TSI by the notified body.
Further- more the conformity of the 1Ts to 6.1 does not apply. and

(b the interoperability constituents are not covered by the relevant EC declaration of conformity and/
or suitability for use.

(2} EC declarations of conformity and/or suitability for use shall not be drawn up for the interoperability
constituents assessed in this manner.

Docimentation

(1) The EC certificate ot verification of the subsystem shall indicare clearly which interoperahility constitu-
ents have been assessed by the notified body as part of the sthsystem verification.

(2} The EC declaration of verification of the subsystem shall indicate clearly:

(a) Which interoperability constituents are serviccable interoperahility constituents that are suitable for
reuse:;

() Confirmation that the subsyvstem contains the interoperability constituents identical 10 those veritied
as part of the subsystem.
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Use of serviceable interoperabifity constiments i mainienance

{1) Serviceable interoperability constituents thar are suitable for reuse are allowed to be used as maintern-
ance related replacements (spare parts) for the subsystem, under the responsibility of the body respon-
sible for maintenance.

,_
3%
-

I any case the body responsible for maintenance must ensure that the components for maintenance
related replacements are suitabie for thelr applications. are used within their area of use. and enable
interoperability to be achieved within the rail system while at the saine tme meeting the essential
requirements. Such companents must be traceable and certified in accordance with any national or
international rule, or any code of pracrice widely acknowledged in the raitway domain.

IMPLEMENTATION OF THE INFRASTRUCTURE TSi
Member States shall develop a national plan for the implementation of this TSI, cansidering the coherence
ofthe entire rail system of the European Union. This plan shall include all projects subject to renewal and
upgrade of Infrastructure subsystems, in line with the details mentioned inpoints 7.1 to 7.7 here below.
Application of this T5] to railway lnes

Sections 4 to 6 and any specific provisions in points 7.2 10 7.6 here below apply in full to the lines within
the geographical scope of this TS{ which will be placed in service as interoperable lines after this TSI enters
nta force.

Application of this TSI to new railway lines
{11 Forthe purpose of this TS1 a "new line” means a line that creates a route where none currently exists.

(2} The following sitmations. for example te increase speed or capacity, may be considerad as an upgraded
line rather than a new line:

=)

1 the reatignment of part of an existing route,

(b} the ereation of a bypass,

{r) the addition of ane or more tracks on an existing route, regardless of the distance between the
original tracks and the additional macks.

Application of this TSI to existing railway lines
Lperading of o line

(1} In accordance with Article 2{m) of Dircetive 2008/37/EC. upgrading” means any major modification
work on a subsystem or part of a subsystem which improves the overall performance of the subsystem,

L3}

[2) The infrustructure subsystem of a line is considered to be upgraded in the context of this TSI when at
least the performance parameters axle load or gauge, as defined npoint4.2. 1. are changed in order to

meet the requirements of another traffic code,

o

For other TSI performance parameters. according to Article 20(1) of the Directive 2008/37/EC,
Member States decide to what extent the TSI needs 1o be applied to the project.

{4) Where Article 20(2) of Directive 2008/57/EC applies because the upgrading is subject of an authorisa-
ton of placing into service. Member States shall decide which requirements of the TSI must be applied.

[33]

(5] Where arficle 20(2) of Drircctive 2008/57/EC docs not apply because the upgrading is not subject of an
authorisation oFplacing into service. compliance with this TSLis recommended. Where compliance is
not possibie to reach, the contracting entity shall inform the Member State of the reasons thercof.

[6) Foraproject including elements not being TSI compliant, the procedures for the assessment of con-

formity and EC verification to be applied should be agreed with the Member State.
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Renewad of w line

(1} 1n gecordance with Article 2(n) of Dircetive Ul’)%'w 2L trenewal’ means any major substitution work
on a subsystern or part suhsystent which does not Lllan% the overall performance ofthe subsystem.

iZ] For this purpose major substitution should be interpreted as a project undertaken to systematically
eplace elements afa line or a section ofa line. Renewal differs from a substitution in the framework of
maintenance, referred (o Inpoint 7.3.3 below, since 1t gives the oprmrtunilv roachieve a TSI compliant

route. A rencwal is the same case as upgrading. but without a change in performance parameiers.

{3} Where arricle 20(2% of Pirective 2008/57/EC applies because the rencwat is subject of an authorisation
of placing into service. Member States shali decide which requirements of the TSEmust be applied.

{4 Where articlc 20{2} of Directive 2008/57/EC does not apply beecause the renewal 15 not subject of an
authorisation of placing into service. the conformity with this TSI is recormmended. Where compliance
is not possibie to reach. the contracting entity informs the Member State of the reasons thereof.

(5} Foraproject including elements not being TSI compliant. the procedures for the assessment of con-
formity and EC verification to be applied should be agreed with the Member State,

Substitetion i the framevwork of maintenance

(1} Where the parts of a subsystem on a line are maintained, the formal verification and autharisation for
placing inte service is not required in accordance with this TSI However, maintenance replacements
should be. as far as it is reasanably practicable. undertaken in accordance with the requirements of this

TSL

(21 The objective should be that maintenance replacements progressively contribute the development of an
interoperable Hne.

131 In order to bring progressively an important part of the infrastructure subsystem it a process lowards
interoperability, the following group of basic parameters should be adapted togethec:

{a) Line favour,

b} Track parameters.

[c] Switches and crossings,

(i) Track resistance to applied loads.

fe) Structures resistance to traffic loads.
(b Plattorms.

(4] Insuch cases, it is noted that each of the above elements taken separetly cannet ensure compliance of
the whole subsystemn. The conformity of 4 subsystem can only be stated when all the elements are
compliant with the TSI,

Existing lines thar are nor subject to o renewal o upgrading projecr

The demonstranon of the level of compliance of existing lines with the basic parameters of the TSI is volun-

tary. The procedure for this ckmonstralmn shall be in accordance with Commission Recommendation
2014/881/EU of 18 November 2014 { ).

(l) Commuission Recommendation 201488 1/ELU of 18 November 2014 on the procedure for demonstrating the level of
compliance of existing railway lines with tlwe basic parameters o the technical specifications for intero erabili ity {S¢e page
320 ofthis Official Journal ).
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Application of this TSE to existing platforms

I case of upgrade or renewal of the infrastructure subsystem. the following conditions refated to platform
height governed by point 4.2.9.2 of this TSI, shall appiy:

{a) It shall be allowed to apply other nominal plarform heights for consistency with a particular upgrade or
renewal programme of a line or a section of a line.

{(b) It shail be allowed w apply other nominal platform heights. i the work reguires structural alterations to
any load bearing clement.

Speed as an implementation eriterion

1) fris permissible to bring a line into service as an interoperable [ine at a lower speed than its intended
ultimate line speed. However, when it is the case the line should not he constructed in a way that inhi-
bits future adeption of the intended uitimate line speed.

(2) For example the distance berween track centres shall be suitable for the intended ultimate line speed but
the cant will need to be appropriate to the speed art the time the line is brought into service.

(3] Reguirements for assessment of conformity in this case are set out in section 6.3,
Ascertain Compatibility of infrastructure and roflling stock after authorisation of rolling stock

(1) Rolling stock complying with the rolling stock TSl Is not automatically compatible with all Tines
complying with this Infrastructure TSL For example. a GC gauge vehicle is not compatible with a
GB gauge tunnel. The process of ascertaining route compatibility 10 be followed shall be in accordance
with Commission Recommendation on the auwthorisation for the placing in service ot stuctural

subsystems and vehicles under Divective 2008/57/EC (h.

{2) Thedesign of the TS1 categories of line as defined in section 4 is generally compatible with the opers-
tion of vehicles categorised in accordance with EN 13328:2008-A1:2012 at up to the maximum speed
as shown in Appendix [ However there may be a risk of excessive dynamic effects including
resonance in certain hridges which may further impact the compatibility of vehicles and
intrastructure.

{3) Checks. based on specific operational scenarios agreed between the infrastructure manager and the
railway undertaking. may be undertaken to demonstrate the compatibility of vehicles operating above
the maximum speed shown in Appendix E.

(41 As stated in point 42,1 of this TSI, it (s permissible 1o design new and upgraded lines such that they
will also accommodate larger gauges, higher axle loads, grester speeds, greater usable length of platform
and longer tramns than those specified.

Spectfic cases

The following specific cases may be applied on particular networks. The specific cases are classified as:
(a) "7 cases: permanent cases:
{b] "T7 cases: temporary cases, where it is recommended that the targer svstem is reached by 2020 (an

objective set out in Decision No 1692/90/EC of the European Parliament and Council (2)).
Particular feanres on the Austricon network
Platferm heieht (4.2.9.2)

P cases
For other parts of the Union rail network as set out in Article 2(4) of this Regulation, for renewal and

upgrading. the nominal platform height of 380 mm above the running surface shall be allowed.

10 Not yet published in the Official Journal.
7, Decision No 169296/EC of the European Parliament and of the Council of 23 July 1996 on Community guidelines for
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the development of the trans-European transport netwark (OF L 228 9.9.1996, p. 1), as amended by Decision No
884:2004/EC (O L 167, 3042004, p. T

Particuler features on the Belgian nenvork
Platform offser{4.2.9.3)
P cases

For plattorm heights of 350 mm an 760 mim. the conventional vaiue hq(\ of plarform offset shall be calcu-
lated according 1o the following formulas:

by ¥ 16500 "'"P Incurve with a radius T 000 =R <o (m)
000
byt %) 650D "6 410 515 In curve with a radius R < 1 000 (m)

Particirlar jeatres on the Bulgarian network
Platform height (4.2.9.2)
P cases

For upgraded or renewed platforms. the nominal platform height of 300 mim and 1 100 mm above the
running surface shall be allowed.

Platform offset {4.2.9.3)
P cases
Instead of points 4.2.9.3(1) and 4.2.9.3(2). the platform offsct shall be:
) 1650 mm for platforms with heights of 300 mun and
0y 1 750 muim for platforms with height of T 100 .
Particular feaires o the Daiish nenvork
Platform height (4.2.9.2)
P cases

For $-Tog services the nominal platform height of 924 mm above the running surface shall be allowed.

Particilar features on the Estonian neiwork
Nominal track gauge (4.2.4.1)
P cases

Instead of point 4.2.4.1(2), for the § 520 mm track gauge system the nominal track gauge shall be either
[520mmor | 524 mm.

Resistance of new bridges to traffic toads (4.2.7.1)
P cases

Forthe I 520 mm track gauge system. for lines with an axle load of 30 1, it shall be allowed to design
structures to suppoert vertical loads in accordance with the load model setout in Appendix M to this TSL

The immediate action limit for switches and crossing {4.2.8.6)
P cases

[nstead of sub-point 4.2.8.6(3)a). forthe 1 520 mm track gauge system, the minimum value of bypass at
the narrowest location between open switch rail and stock rail is 34 mm.
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Particular fectires on the Finnish nenvork
TSE Categorics of line
(4.2.1) P cases
Instead of gauges specified in the columms *Gauge” in Teble 2 and Table 3 of point 4.2.1(6). for the nominal
track gauge of 1 324 mm, it shall be alfowed o use gauge FINT
Structure gauge (4.2.3.1)
P cases

{1) tostead of points 4.2.3.1(1) and 4.2.3.1(2). for the nominal track gauge of | 524 mm. both the upper
and lower part of the structure gauge shall be set on the basis of the gauge FINT. Those gauges are
defined in Annex D, section D4.4 of EN 15273-3:2013.

Instead of point 4.2.3.1{3), for the nominal track gauge of 1 324 muin_ calculations of the structure
gauge shall be dene using the static method In accordance with the requirements of sections 5, 6, 10
and Annex [ Section D44 of EN 15273.3:2013.

S

Distance berween track centres (4.2.3.2)
P cases

(1 Instead of point 4.2.3.2(1). for the nominal track gauge of 1 324 mm. the distance between mack
centres shall be set on the basis of the gauge FINT.

(2) Instead of point 4.2.3.2{2), for the nominal track gauge of 1 524 mm. the nominal horizontal distance
between track centres for new lines shall be specified for the design and shall not be smaller than the
values mentioned in Table 21: 1t considers margins for acrodynamic effects.

Table 2}

Wimimum nominal horizentz! distance between track centres

- R Minimum nominal horizontal distance between
Maximum aliowed speed

. track centres [m]
{kimhl -
Vo B0 4.10

1200v = 160 4,30

160 < v 200 4,50

200 < v = 250 470
v o250 5.00

[3) Instead of point 4.2.3 2(3). for the nominal track gauge of 1 324 mm. the distance between track
centres shall at Jeast satisty the requirements for the limit instatlation distance between track centres,
defined according Annex D. Section D4.4.5 of EN 15273-3:2013.

Minimum radius of horizontal curve (4.2.3.4)
P cases
Instead of point 4.2.3.4(3). for the nominal track gauge of 1 324 mm, reverse curves (other than reverse

curves in marshalling yards where wagons are shunted individually) with radil in the range from 150 m up
to 275 m for new lines shall be designed in accordance with Table 22 to prevent buffer locking.

Tahle 22

Limits for the length of a straight intermediate element between two long cireular curves in the
epposite directions [m] ()

Alignment chain {*) Limits for tracks for mixed traffic
[m]
E = 130 m = straight — £=150'm 16.9

R=160m — straight — R = 160 m 156
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Alignment chain {*) Limits for tracks for mixed wafiic
[m]
7 =170 m — straight — £ = 170'm 13.5
R =180 m — straight — = 180'm 12.2
R =190 m — straight — £ = 190 m LA
£ =200 m — straight — £ = 200 m 10.00
R =310 m— straight — & = 210 m 9.1
R =220 m — smaight — £ = 220m 8.2
=230 m — straight — R = 230'm 7.3
= 240 m — straight — £ = 240 m 6.4
=250 m — straight -— R = 230w 5.4
R =260 m — straight — K = 260 m 4.1
R = 270 m — straight — £ = 270m 2.0
R=275m— straight — R =275 m 0

(¥} Nose: Forreverse curves with different radii the radius of the smatier curve shall be used when
designing straight clement between the curves.

Nominal track gauge (4.2.4. 13
P cases
Instead of point 4.2.4.1{1). the nominal track gauge shall be 1 524 mm.
7.7.0.6. Cant (4.2.4.2)
P cases

-

f1) Instead of point4.2.4.2(1), forthe nominal track gauge of 1 324 mm, the design cant shall not exceed
180 mm for ballasted or non-baflasted track.

(2] Instead of point 4.2.4.2(3), for the nominal track gauge of 1 324 mm, new lines with mixed or freight
raffic on curves with a radius less than 320 m and & cant mansition steeper than 1 mm/m, the cant
shall be restricted to the limit given by the following formula

DS (R=-50=07
where D is the cant in mum and R is the radius in m.
Maximum unguided length of fixed obtuse crossings {4.2.5.3)
P cases
In paragraph (1) of Appendix I for the nominal track gauge of 1 324 mm:

[+ I[nstead of subparagraph (J.1)(b). the minimum radius through obtuse crossing shall be 200 m: for
radius between 200-220 m small racius shall be compensated with track gauge widening

(t) Instead of subparagraph (1. 1)(c). the minimum check rail height shali be 39 mm
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The immediate action limit of track gauge as an isolated defect (4.2.8.4)
P cases
wstead of point 4.2.8.4(1), for the nominal rack gauge of 1 324 mm, the immediate action limirs of track

NSts
gauge as an jsolated defect are set oul in Table 23

i
£
Table 23

Immediate acticn imits of track gauge for the nominal track gauge of 1 524 mm

Speed [kmih] Dimensions
[mm]
Minimum track ! Maximum track
gauge : oauge
v oSOl 1513 L 1554
|
6 = v < 126 1516 1 1352
1517 ] 1347
160 = v < 200 1518 \ 1543
|
i519 1 1339
v o 250 1520 \ 1539

The immediate actien limit of cant (4.2.8.5)
P cases

Instead of point 4.2 8.5(13, for the nominal track gauge of 1 524 mim. the maximum cant altowed in
service 13 190 man.

The immediate action Jimirs for switches and crossings (4.2.8.0)
P cases

Tnstead of point 4.2.8.6(13, for the nominal track gauge of | 524 mm, the iechnical characteristics of
awitches and crossings shall comply with the following in-service values:

(a) Maximum value of froe wheel passage in switches: 1 469 mm.

This value can be increased if the [nfrastructure Manager demonstrates that the actuation and jocking
system of ihe switch is able to resist the lateral impact forces of a wheel set.

(0} Minimum value of fixed nose protection for common crossings: 1 476 mm.

This value is measured 14 mm bhelow the cunning surface, and on the theotetical reference line, at an
appropriate distance back from the actual point (RPY of the nose as indicared in Figure 2.

For crossings with point reiraction. this value can be reduced. In this case the Infrastueture Manager
shall demonstrate that the point refraction is su fficient 1o guarantee that the wheel will not hit the nose at
the actual point (RPY

fe) Maximum value of free wheel passage at crossing nose: 1 440 mim.

(d) Maximum value of free whee! passage at eheck railwing rail enory: 1469 mim.

(e} Minimum fungeway wighth: 42 mim.

ifl Minimum flangeway depth: 40 mm.
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[
L of cheek rail: 35 mm.

(g (@ Maximum exeess he

J

Plattform offset {4.2.9.3)
P cases

lnstead of point 4.2.2.3(1). for the nominal track gauge of 1 524 mun. the distance benween the track
centre and the platform edge. parallel to Lhuunmna phne, shal 1 be set on the basis of the installation limit
gauge and 18 defined in chapter 13 of EN 15273-3:2013. The instllation limit gauge shall be seton the

basis of the gauge FINT. The minimurm distance of b, Lalculdtc,d as dmaptu 13 0{ EN15273.3:2013

is heratter refered to as bglim

Train external cleaning facilities {4 2l

—

P cases

Instead of point 4.2.12.3(1). for the nominal track gauge of T 324 mm. where a washing plant is provided
it shall he able to clean the outer sides of single or deuble-deck rraing between a heightof:

fa] 330ted 367 mm fora single-deck train.
(1) 330105300 mm tor double-deck trains,
Assessment of structure gauge e(6.2.4.1)

P cases
Instead of point 6,2.4. 141, for the nominal track gauge of 1 524 mm. assess ament of structure gauge as a
design review shall be done against characteristic crass sections using the results of caleulations made by
the lnfrastructure Manager or the contracting entity on the wasis of sections 5. 0. 10 and Annex bR
Section D44 of EN 15273-3:2013.
Particular featres on ihe Fronch network
Placform height (4.2.9.23

P cases
Eor the rail network of Tie-de-France the nominal platform helght of 920 mm abeve the running surface
shall be allowed.
Parricutar feauires on ihe Gernan nerwork
Platform height (4.2.9.3)

P cases

For S-Bahn services the nominal platform height of 960 mm abave the runming surface shali be al fowed.

Particufar features on the Hellenic network
Platform height (4.2.9.2)
P cases

The nominal platform height shall he allowed 10 be 300 mm above the running surface.

Particnlar featres on the fiaian neiwork
Piatform offset (4.2.9.3)
P cases

Instead of point 4.2.9.3(1). for the platforms with the 1L1Ll‘11 of 550 mm. the distance bglim {mm]

hetween the the track centre and the plarform edge. peralic el 1o the running planc. shall be calculated
from the formuta:

(] on straight track and inside the curves:
bylim = 1 638~ 37S0R + (g~ 1435y 2 - 115

) outside thecurves:
bglim = 1650+ 3 T50/R~ (g~ 1 435)2+11.5 - 220 * 1and

where B is the radius of the vack. in metres. 8 is the irack gauge. & is the angle ol the cant with the
forizomal line.
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Equivalent conicity (4.2.4.5%
| 3

P cases

(1) instead ofpoint4.2.4.5.(3) design values of track gauge., rail head profile and rail inclination for plain
line shall be selected to ensure that the equivalent conieity limits set out in Table 24 are notexceeded.

Tahle 24

Equivalent conicity design jimit values

Wheel profile

Speed range [kmih] S1002. GV1/40 i EPS
v L 60 Agsessment not required

60 = v =2 200 0.25 0.30

200 < v = 280 0.20 NoAL

v o= 280 0.10 NLAL

12) Instead of point 4.2.4.5. (4) the following wheelsets shall be modelled passing over the designed track

conditions (simulated by caleulation according to EN 15302:2008+A1:2014):
@) S 1002 as defined in Annex © of EN 13715:2006-A1:2010 with SR1.

110 with SR2.

(b} S 1002 as defined in Annex C of EN 13715:2006-A1:2

iy GV 1740 as defined in Annex B of EN 13715:20060=A1:2010 with SR1.

L

(0] GV 1/40 as defined in Annex B of EN 13715:2006-A1: 2010 with SRZ

{e) EPS as defined in Annex D of EN 13715:2006=A1:2010 with SR1.

For SR1 and SR2 the following valucs apply:

(f) Forthe 1 435 mm track gauge system SR1 =1 420 mm and SR2 =1 426 mm.
Eguivalent conicity inservice (4.2.11.2)

P cases
Instead of point 4.2.11.2.(2) the infrastructure manager shail measure the track gauge and the railhead
profiles at the site in question at a distance of approximate 1 m. The mean equivalent conicity over
100 m shall be caleulated by medelling with the wheelsets (a)— (e} mentioned in paragraph 7.7.10.2(2) of
this TSI in order to check for compliance. tor the purpoese of the joint investigation, with the limit equiva-
lent conieity for the mack specified in Table 14
Parricular featres on the Larvian nenwork
Resistance of new brideges to raffic loads —ver tical foads {4.2.7.1.1)
P vases

(1) For sub-peint 4.2.7.1.1(1})(a}, for the 1 520 1 track gauge system. load model 71 shall be applied
with a distributed load gyl of 100 kKNm.

(2) Instead of poing4.32.7.1.1(3), forthe 1 32Gmm track gauge system. the value of Tactor alpha (¢) shall
in all cases be equal to 1.40.
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Particular feanves on the Polish BEnLOrk
TSI Categories of line
(4.2.1) P cases

in point 4.2.1(7). Table I line P3. instead of gauge DE3, on upgraded or rencwed raibway lines in
Poland gauge G2 s allowed.

Distance hetween track centres (£.2.3.2)

P cases
(nstead of point 4.2.3.2(4). for 1 520 mm track gauge, for station tracks for direct reloading of goods from
wagon to wagon the nominal horizontal minimum distance of 2.60 m shall be allowed.
MVinimum radius of horizental curve (4,2.3.4)

P cases
Instead of point 4.2.3.4(3), forthe } 520 mm track gauge, on tracks other than main tracks, reverse curves
with radii in the range from 150 m up 10 230 m shatl be designed with a section of straight track of at
least 10 m between the curves.
Minimum radius of vertical curve (4.2.3.5)

P cases
Instead of point4.2.3.5(3), forthe 1 520 mm track gauge, the radius of vertical curves (except the marshal-
ling vards) shall be at least 2 000 m both on a crest and in a hollow.
Cant deficiency (4.2.4.3)
P cases

Instead ol point 4.2.4.3(3), for all types of roliing stock of the 1 520 mm track gauge the cant
deficiency shall not exceed 130 mm.

Abrupt change of cant deficiency (4.2.4.4)
P cases
Instead of point 4.2.4.4(3). for 1 320 mm track gauge. requirements of points 4.2.4.4{1} and 4.2.4.4(2)
shalt be applied.
The immediate action Hmit for track twist (4.2.8.3)
P cases

Instead of point 4.2.8.3(4} and 4.2.8.3(3). for 1 520 mun track gauge points from 4.2.8.3(1} 10 4.2.8.3(3)
shall be applied.

The immediate action fimit of track gauge as an isolated defect (4.2.3.4)
P cases

.

Instead of requirements of Table 13 in point 4.2.8.4(2) the Yimit values for 1 520 mm track gauge in
Poland are given in following table:

Table 23

Limmsediste action limits of track gauge for 1 520 mm track gauge in Poland

Speed [km'h]

Dimensions
fmimj

Minimum track

Maxtmum track

Tauge gauge
v < 30 1511 1 348
S v 140 1512 1 548
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The immediate action fimits tor switches and crossings (4.2.8.6)

P cases

{1} Instead of sub-point 4.7.8.601)(d). Tor certain types ol switches of B = 190 and crossings with slants
of 1:2 and 1:4.444 the maximum value of free wheel passage at check railfwing rait entry of

1 385 nm shall he allowed.

(2] Instead ofpoint 4.2.8.6(3}, for the 1 320 mm track gauge the fechnical characteristics of switches and
crossinigs shall comply with the following in-service values:

fa) Maximum value of free wheel passage in switches: | 460 mm.

This value can be increased if the Infrastructure Manager demonsirates that the actuation and
locking system of the switch i able w resist the lateral impact forces of a wheelset.

(b) Minimum value of fixed nose protection for common crossings: 1 472 .

This value is measured 14 mm below the ru pning surface. and on the theoretical reference line, at
an appropriate distance back from the actual point (RPY of the nose as indicated in Figurce 2.

For crossings with point retraction. this value can be reduced. In this case the Infrasivucture
Manager shall demonstrate that the point retreetion is sufficient to guarantee that the wheel will not
hit the nose at the actual point (RP).

(7] Maximum walue o7 free wheel passage at crossing nose: 1 436 mn.

(d) Minimum flangewsy width: 38 mm.

(e] Minimum flangewsy depth: 40 mm.
M Maximum excess height of check rail: 53 mm.

Platform height (4.2.9.2)

P cases

(1) For platforms used for urban or cuburban railway services the neminal platform height of 960 mm
above running surface shall be allowed.

(2] Forupgraded or renewed lines with maximum speed of no more than 160km/ the nominal platform
height from 220 mm to 380 mm above running surface shall be altowed.

Equivatent conicity inservice (4.2.11.23
T cases

Until intraduction of cquipment for measurement of elements required for caleulation of equivalent conicity
in service. it is allowed in Poland not te assess this parameter.

Track sleepers (5.3.3)

P cases

The requirement of point 3.3.3{2) shall he applied for speeds above 250 km/h.
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Particular features oi the Poriugiiese Aenvork

Structure gauge (4.2.3.1}

P eases

(2)

(3]

Di

Insic
hall e set on the basis of the reference contours PTh. PTh- or PTe. which are defined in Annex D
ction D43 of EN 15273-3:2013.

W

Se

tnstead of point £.2.2.1(1). Tor the nominal track gauge of 1 668 mm, the upper part of the structure
gauge shall be set on the basis of the gauges set out in Table 26 and Table 27, which are defined m
Annex D Section D43 of EN 15273.3:2013.

Teahle 26

Portuguese gauges for passenger traffic

Traffic code Gauge
Pi PTe
P2 FTb+
P3 PTe
4 PTh~
P3 PTh
¢ PTh

Tahle 27

Portuguese gauges for fraight trafiic

Traftic code Gauge
Fl PTe
F2 PTh—
F3 PTh
F4 PTH

Instead of point 4.2.3.1¢2). for the nominal track gauge of 1 668 mm the tower part of the structure
gauge shall be in accordance with Annex D Section [.4.3.4 of EN 15273-3:2013.

Instead of point 4.2.3.1(3}, for the nominal track gauge of 1 668 mm. calculations of the structure
gauge shall he done using the kinematic methad in accordance with the requirements of Annex D
Section D43, of EN 15273-3:2013.

srance betwesn track centres {(4.2.3.2)

P cascs

cad of point 4.2.3.2(1). for the nominal track gauge of 1 668 mm. the distance between track centres
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The immediate action limit of track gauge as an isolated defect (4.2.8.4)
P cases
tnstead of point 4.2.8.4(1), for the nominal track gauge of 1 668 mm. the immediate action Hmits of mack
gauge as an isolated defect are set out in Table 28.
Tabic 28

immediate action limits of Portuguese track gauge

Speed [kim/h] Dimensions
[mm]
Minimum track i Maximum track

gauge gauge
v <120 1657 | 1703
1200 < v = 160 1 638 1703
160 < v =230 1661 I 696
v = 230 1 663 1 696

The immediate action limit for switches and crossings (4.2.8.0)
P casges

instead of point 4.2.8.6(1). for the nominal rack gauge of | 668 mm. the technical characteristics of
nes shall comply with the following in-service values:

switches and cross
a Maximum value of froc wheel passage in switches: 1 618 mm.

This value can be increased if the Infrastrecture Manager demonstrates that the actuation and focking
system of the switch is able to resist the lateral impact forces of'a wheelset.

(b) Minimum value of fixed nose protection for common crossings: | 625 mm.

This value is measured 14 mm below the running surface. and on the theoretical reference Ime. atan
appropriate distance back from the actual point (RP) of the nose as indicared in Figure 2.

For crossings with point retraction. this value can be recuced. In this case the Infrastructure Manager
shall demonstrate that the point retraction is sufficient © guarantee that the wheel will nothit the nose at
the actual point (R,

(c] Maximum value of free wheel passage af crossing nose: | 590 mm.

(@) Maximum value of free wheel passage at check railiwing rail entry: 1 618 mm.

(e] Minimum flangeway width: 38 mm.

(f) Minimum flangeway depth: 40 mm.

g} Maximum excess height of cheek rail: 70 mm.

Platform height {(4.2.9.2)
P cases

For the nominal frack gauge ot 1 668 mm. for upgraded or renewed platferms the nominal platform
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height of 685 and 900 mm above the running surface for radi of more (han 300 m shall be allowed.

Platform offset (4.2.9.3)
P cases .

{1) Instead of point 4.2.9.3¢1). for the nominal track gauge of 1 668 mm. the distance between the
track centre and the platform edge parallel 1o the running plane (hg). as defined in chapter 13 of
EN15273-3:2013, shall be set on the basis of the instailation limir éemge (bglim). The installation
limit gauge shall be caleulated on the basis of the gavge PTh+ defined in Annex D, Section D 4.3
of  EN 15273-3:2012.

i) Forathree-rail track, the installation limit gauze shall be the outside envelope resultant from the over-
laying of the installation gauge centred on the track gauge 1 668 mm. and the installation gauge st
in 4.2.9.3(1} centred on the track gauge 1 435 mm.
Assessmentofstructure gauge (6.2.4.1)
P cases
Instead of point 6.2.4.1(11. for the nominal track gauge of I 668 mm, assessment of structure gauge as a
design review shall be done against characteristic cross seetions using the results of caleuiations made by
the Infrastructure Manager or the contracting entity on the basis ol chapters 3, 7. 10 and section D.4.3 of
EN 15275-3:2013.
Assessment of maximum pressure variations in tunnels (6.2.4.12)

P cases
Instead of point 6.2.4.12(3). for the nominal track gauge of 1 668 mm, the reference cross section area
{constant along a train) to be considered is (o he. independently to each moter or trailer vehicle:
{3 12 m2 for vehicles designed for PTe reference kinematic profile.
(b 1t m2 for vehicles desigried for PTh and PTh+ reference kinematic profile.

The vehicle gauge 1o he considered shall be set on the basis of the gauge selected according to
point 7.7.13.1.

Particular feausres en the Irefand netword

Structure gauge (4.2.3.1)

P cases
Instead of point 4.2.3.1(5Y. for the nominal track gauge of 1 600 mm, it shall be aliowed to apply the
uniform structure gauge IRL2 as set out in Appendix G 1o this TSI

Distance between track centros (4.2.3.2%

P cascs
Instead of point 4.2.3.2(6), for the 1 600 mm rack gauge. the distance between track centres shall be ser
on the basis of the gauges selected according to peint 7.7.14.1. The nowinal horizonal distance between
rack centres shatl be specified for the design and shall not be less than 3.47 it for gauge IRL2: it considers
margins for acrodynamic effects,
Assessmentofstructure gauge{6.2.4.1)

P cases
Instead of point 6.2.4.1{3), for the 1 600 mm track gauge. assessment of structire geuge as a design review

15 1o be made against characteristic cross sections using the structure gavge "TRL2 s defined in Appendix O
to this TSL
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Particistar feasires on the Spanish nervwert

Structure gauge {4.2.3.1)

P cases

(1) Instead of point 4.2.3.1(1). for the nominal rack gauge of 1 668 mim. the upper part of the structure
gauge for new lines shall be set on the basis of the gauges set out in Table 29 and Table 30 which are
defined in Annex D, Section D411 of EN 15273-3:2013.

Table 28

Gauges for passenger traffic on the Spanish netwerk

.

Traffic code Gauge of upper parts
Fl GECle
P2 GERLo
P3 GECI6
P4 GERBlo
P GEBLo
PG GHELG
Tahle 30

Gauges for freight traffic on the Spanish network

Traffic code Gauge of upper parts
Fi GEC16
F2 GEBl6
F3 GEBIG
F4 GHEI6

For renewed or upgraded lines the upper part of the structure zauge shall be set on the basis of the
gauge GHE1S which is defined in Annex D. Section D.4.71 of EN 15273-3:2013,

(8]
[l

Instead of point 4.2.3.1(2). for the nominal rack gauge of T 668 mm the lower part of (he structure
gauge shall be GEI2 as set cut in Appendix P to this TSI, Where tracks are equipped with rail
brakes, structure gauge GEIT shall be applied for the lower part of the gauge. as set out in Appendix
P tothis TSI

(3] Instead of point 4.2.3.1(3). for the nominal track gauge of 1 668 mm calculations of the structure
gauge shall be done using the kinematic method in accordance with the requirements of Annex D.
Section D411 of EN 15273-3:2013 for the upper parts and Appendix P to this TSI for the lower
parts.

Distance between track centres (4.2.3.2)
P cases
Instead of point 4.2.3.2(1}, for the nominal rack zauge of 1 668 mm, the distance between track centres

shalt be set on the hasis of gauges of upper parts GHE1 6. GEB16 ar GEC 16, which are defined in Annex
D, Section D411 of EN 15273-3:2013.
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Design track twist due to rail traffic aciinns (427163
P cases

Instead of poinr4.2.7.1.6. for the nominal rrack gage of 1 668 mm. the maximum total design track twis:
e to rail wailic gctions shall nol exceed Srami3m,

The immediate action limit ot track gauge ay anisolated defect (4.2.8.4)
P cases

Instead of point 4.2.8.4¢1). for the nominal rack gauge of 1 668 mm, the immediate action limirs of track
gauge as an isolated defecr are set our in Table 37,

Table 31

Immediate action limits of 1 468 mm rrack gauge

Dimensions
Speed [knih] ()
Minimum track Maximum track

gauge gauge

v o= 80 1639 1 698

R v 20 1 656 P69
{20 < v < 160 1660 1 688
1460 = 1661 1686
2000 < = 240 | 663 | 684
! 663 1 682

280 = v = 320 1 664 1 680
3200 v < 330 1 663 1 679

The immediate action timits for switches and crossings (4.2,8.6)

P cases

Instead of point 4.2.8.6(1), for the nominal track zauge of 1 668 mm. the techaical characteristics of

switches and crossings shail comply with the following in-service values:

&) Maximum value of free wheel passage in switches: 1 618 mm.

T

1is value can be increascd if the Infrastructure Manager demonsirates that the actuation and lacking
system of the switeh is able 1o resist the lateral impact forces of a wheelset,

=

Minimumm value of fixed nose protection for common crossings: 1 626 mun.

This value is measored 14 mim below the running surface. and on the theoretical reference line, ai an
appropriate distance back from the actual point (RPY of' the nese as indicated in Figure 2,

Far crossings with point retraction, this value can be reduced. In this case the Infrastructure Manager
shall demonstrate that the point retraction is sufficisnt o guarantee that the wheel wiil not hit the nose at
the actual point (RP).
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{c} Maximum valug of free wheel passage at crossing nose: T 590 man,
(B Maximum value of free whee! passage at check railfwing rail entrv: 1 820 mm,
(e] Minimum flangeway width: 38 mm.
() Minimum tlangeway depth: 40 mm.
{g} Maximum height of check rail; 70 mm.
Platform beight (4.2.9.2)
P cases
The nominal platform height dedicated for:
(z) commuter or regional wathic or
() cornmuter and leng-distance traftic
(t] regional traffic and iong-distance traffic

stopping in normal service. shall be allowed to he 680 mm Tor radii of 300 ws and more above the Furning
surface.

Platform offset (4.2.9.3)
P cases

(1) Instead of point 4.2.9 3(1). for the nominal rack gauge of 1 668 mm, the distance between the
track centre and the p]at*m m edge, parallel 1o the running plane (%q) as defined in chapter 13 of
EN 15273-3:2012, shafl be set on the hasis of the install lfmr‘ limit gauge (hyljm). The installation
limit gauge shall be calculated on the hd\l\ of the gauges of upper parts GHE16 or GEC16 Jefined
in Annex D. Section D417 of EN 15273-3:2013,

[

For a three-rail track, the inswllation limit gauge shalt be the outside envelope resultant from the over-
faying of the installation linit gauge centred on the rack gauge 1 668 mm, and the installation limit
gauge set in 4.2.9.3(1) ce ntred on thf‘ track gauge 1 435 mm.

p—

Assessment of siructure gavge (6.2.4.1)
P cases

Instead ofpoim 0.2.4.1(1). for the nominal track gauge of 1 668 mum. asscssment of ste WCTUIC gauge as 4
design review shall bL done against characteristic cross sections using the results of caleulations made by

the Infraqruumc Manager or the contracting entity on the hasis of cha pters 5. 7. 10 and Annex D,
Section D.4.11 of EN 15273-3:2013 for the upper parts and Appendix P o th;n TSI for the tower parts.

Assessment ofmaximum pressure variations intunnels (6.2.4.12
P cases

Instead ot point 6.2.4.12(3, for the nominal track gauge 0T 1 668 mm. the reference cross section area to
be considered is to be. independently to cach motar or trailer vehicle:

(@) 12 m? for vehie s designed for GEC16 reference kinematic profile.

() 11 m2 for vehicles designed for GEB16. and GHE16 reference kinematic profile.

The vehivle gauge to he considered shall be set on the basis of the gauge selected according w
point 7.7.15.1.
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Particulor features oi the Swedish nenvork:

General

I cases

On infrastructure with direct connection to the Finnish network and for infrastructure in harbours, the par-

ticular features of the Finnish nerwork as specitied in point 7.7.6 of this TSI may be applied on tracks,

which are dedicated for I 324 mm nominal rack gauge vehicles.

Platform oftser (4.2.9.3)

P cases

As setout in point 4.2.9.3(1). the distance between the track centre and the platform edge paratlel to the

running plane (by), as defined in chapter 13 of EN 15273-3:2013, shall be caleulated with the following

values for allowed additional overthrow (Syip):

f2) onthe inside of the curve: Sk, = 40.5/R,

(b] on the outside of the curve: Sy =31.5/R.

Particular fectures on the UK nerwork for Grear Britain

TSI categor fes of line (£.2.1)

P cases

(11 Where line speeds are stated in kilometres per hour [ki'h] as a category or performance parameter in
this TSI it shall be allowed 1o translate the speed to equivalent imiles per hour [mph]asin Appendix G.
for the United Kingdom national network in Great Britain.

(2] Instead of the column “Gauge’ in Table 2 and Table 3 of point 4.2.1(7). for the gauge of all lines
except new. dedicated high speed lines of traffic code P1, it shall be allowed to use national technical

ritles as set out in Appendix Q.
Structurce gauge {4.2.3.1)
P cases

-

Instead of paint 4.2.3.1. for national gauges selected according 1o point L7 A71(2), the structire gauge
shall be ser according to Appendix 9.

Pistance between track centres (4.2.3.2)

P cases

(1) Instead of point 4.2.3.2, the nominal distance between track eentres shall be 3 400 mm an straight
track and curved track with a radius of 400 m or greater.

(2) Where wpographicel constrainis prevent a nominal distance of 3 400 mm between track centres heing
achieved. it is permissible to reduce the distance between frack centres provided special measures are
put in place (o ensure a sate passing clearance between mains.,

(3] Reduction in the distarce between tack centres shall be in accordance with the national technical rule
set out i Appendix Q.
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bis Equivalent conicity (4.2.4.5)
P cases

(1) Instead of point 4.2.4.5.(3) design values of track gauge. vail head profile and rail inclination for plain
line shatl be selected to ensure that the cquivalent conicity lmits setout in Table 32 are not exceeded

Table 32

Eguivalent conicity design limit values

Wheel profile

T

Speed range [km/h] SH002. GV 140 j‘ EPS
Vo< 60 Assessment not required

i
60 < v = 200 0.25 i 0.30
200 v 2 280 020 0.20
v 280 0.10 013

(2} Instead ofpoint4.2.4.5 (4) the following wheelsets shall be modelled passing over the designed track
conditions (simulated by caleulation according 1o EN 13302:2008+A1:2010):

(a] S 1002 asdefined in Annex T of EN 13715:2000+A1:2010 with SRI.
8] S 1002 as defined in Annex C of EN 13715:2006+A1:2010 with SR2.
¢ GV 1740 as defined in Annex B ofEN 13715:2006+A1:2010 with SR1.
[d) GV 140 as defined in Annex B of EN 137132006+ A 12010 with SR2.

fe] EPSasdefined in Annex D of EN [3715:2006+A1:2010 with

SR1. For S8R and SR2 the following values apply:

M Forthe 1 435 mm track gauge system SR1 = 1 420 mm and SR2 = | 426 mm.
Maximum unguided lengih of fixed obtuse crossings {4.2.5.3)

P cases

Instead of point 4.2.3.3. the design value of the maximum unguided length of fixed obtuse crossing shall
be in accordance with the national technical rule set out in Appendix Q.

Theimmediate action limits for switches and crossings (4.2.8.6)

P cases
instead of poini 4.2.8.6(1)(b). for the “CEN36 Vertical” design of switches and crossings. a minimum
value of fixed nose protection for common crossings of | 388 mm is allowed {measured 14 mm helow
the running surface. and on the theoretical reference line, at an appropriate distance hack from the agtual
{RPY of the nose as indicated in Figure 23,
Platform height (4.2.9.2)

P cases

Instead of point 4.2.9.2, for platform height, national technical rules as set our in Appendix O shall be
allowed.

Platform offser (4.2.9.3)

P cases

Instead of point 4.2.9.3, for platform offser. national technical rules as set out in Appendix Q shall be

allowed.
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Cquivalent conicity inservice(4.2.11.2)

P cases
Tnstead of point 4.2.11.2.(2) the infrastructure manager shall measure the track gauge and the railhead
orofites at the sitc in question at a distance of approximate 10 m. The mean equivalent conicity over
1436 m shall be calcilated by modelling with the wheelsets {a) - (¢} mentioned in paragraph 7.7.17.3(2) of

this TSI i order to ¢heck for a.ompllamc for the purpose of the joint investigation. with the limit eguiva-
lent conicity for the track specified in Table 14

Assessment of structure gauge (6.2.4.1)
P cases

Instead of poing 6.2.4. 1. it shall be allowed to assess stracture gauge 11 accordance with the national tech-
nical rules as ser om in Appendix Q.

Assessment of distance between track centres (6.2.4.2)
P cases

Instead of point 6.2.4 2, it shall be allowed 10 assess distance between track centres in accordance with the
national technical rules as set out in Appendix Q.

Assessment of platform offset (6.2.4.11%
[ cases
Instead of point6.2.4.11. it shall be allowed to assess platform offset in accordance with the national tech-
nical rules as set out in Appendix Q.
Fardcnlar feamres on the UK network for Northern [reland
Struciure gauge (4.2.3.1)
P cases

Instead of point 4.2.3.1(3). for the nominal track gauge of 1 600 mm, it shall be allowed to apply the

aniform structure gauge [IRL3 as set out in Appendix O to this TSL

Distance between rrack centres (4.2

P cases

Instead of point 4.2.3.2(6). for the 1 600 mm track gauge. the distance between track centres shall be set
on the basis of the gauges selected according to point 7.7.17.1. The nominal horizontal distance between
track centres shall be specified for the design and shall consider margins for agrodynamic effects. The
minimum allowed value for the uniform structure gauge TRL3 is an open point.

Assessment of structure gauge (6.2.4.1)

P cases
Instead of point 6.2.4.1(3), Tor the 1 600 mm track gauge. assessment of strucrure gauge as a design review
is to be made against charzcteristic cross sections using the structure gauge “TRL3 as defined in Appendix O
to this TSI
Perticular feaniires on the Slovak network
TSI categories of line

{(4.2.17 P cases

-

For the Traffic Code FI520 as detined in Table 3 of point 4.2.1{7). for the 1 520 mm track gauge
system, it shall be allowed to use axle load 24.5 t and train length in the range from 650 m up 1 050
m.



Minimum radius of horizontal cur ve =

E-a

P cascs

(1)

Tnstead of point 4.2.3.4{2). reverse curves {other than reverse curves in marshalling vards where
wagons are shunted individually) with radii in the range from 150 m up to 300 m for new lines shall
be designed in accordance with Table 33 and Table 34 to prevent buffer locking.

Instead of paragraph 4.2.3.4(3), for the 1 520 rum track gauge syster, for main tracks. reverse curves
with radii in the range from 130 mup to 230 m shall be designed with a seetion of straight track of at
least 15 m between the curves,

tnstead of point 4.2.3.4(3). for the 1 5320 mm track gauge svstem. for tracks other than main tracks,

reverse curves with radii in the range from 150 m up 10 250 m shalt be designed in accordance with
Table 33 and Table 34,

Tuble 33

Limits Yor length of 2 straight intermediate element between two long circular curves in the
opposite directions (m)

Ri/R | 150 160 176 | 180 190 206 220 | 230 | 150 280 300

156 150 1 17 104 | 100 9.8 9.3 9.0 8.7 8. 7.6 6,7

166 107 10.4 10.0 4.8 9. 8.6 a1 7.6 6.7 0.4

i
s

178 [SVE I B 9.8 9.5 RN 8.5 8.1 7.0 6,7 6.4 [ERY

180 (VA 9.8 9.3 9.0 8.5 8.0 7.5 6.6 6.4 6.0 5.5
190 2.4 9.5 9.4 8.5 8.0 75 6.5 63 6.0 54 4.5

200 9.5 9.0 5.5 8.0 7.5 6.3 0,2 6.0 53 3.0 3.0

220 a0 8.0 8.1 7.5 [ 6.2 6.0 3.3 4.4 3.0 0.0

250 5.1 76 6.7 6.4 6.0 3.3 4.0 ERY; .0

280 1.6 6.7 6.4 6.0 5.4 4.0

4
—

300 6.7 .4 6.0 3.

L]
e
73

s

(1.0

325 | 6.4 o0 | 57 | 50 b 40 | 00
350 | 63 | S8 | 52 | 40 | 30 | 00

400 6.0 5.2 4.0 30 o

450 5.5 4.3 3.0 0.0

300 5.0 3.0 0.0

600 3.0 0.0

700 0.8
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Tanle 34
Limits for lengih of a straight intermediate element between two long circular curves in the

opposite directions (m); for passenger trains with speeds up te 40 km/k for other tracks than
main fracks

R1/R 150 160 170 180 | 190 204 23 | 23 25
2 ] i &
i50 1.0 10.7 104 10.0 98 9.5 9.4} 8.7 8.1
160 10,7 104 10.0 9.8 9,3 9.0 8.6 g1 7.6
170 10.4 10.0 9.8 9.5 0.0 8.5 8.1 7.6 6.7
136 10,0 9.8 95 9.0 8.3 8.0 7.5 6.6 6.4
190 9.8 9.3 9.0 8.3 8.0 7.5 6.5 6.3 6.0
200 9.5 9.0 8.5 8.0 75 6.7 6.2 6.0 5.3
220 9.0 $.6 8.1 75 6.5 62 |60 53 4.0
230 8.7 g1 7.6 6.5 6.3 6.0 5.3 4.0 40
250 ¢l 7.6 6.7 6.4 6.0 53 40 4.0 4.0
280 7.6 6.7 6.4 6.0 5.4 4.0 4.0 4.0 40
300 6.7 6.4 6.0 5.5 43 4.0 4.0 4.0 4.0
325 6.4 6.0 5.7 5.0 40 40 4.0 44 4.0
350 6.3 5.8 5.2 4.0 4.0 4.0 4.0 4.0 40
400 6.0 5.2 4.0 4.0 40 40 4.0 4.0 4.0
450 5.5 43 49 4.0 4.0 a6 1 40 4.0 4.0
500 5.0 4.0 4.0 4.0 4.0 40 1 40 4.0 4.0
660 4.0 4.0 4.0 4.0 4.0 4.0 440 i 4.0 4.0
Minimum radius of ver tical cur ve(4.2,3.5)

[ cases

-

(1) Instead of point 4.2.3.5(1), enly for side track with maximum speed up (o 10 kndh, the radius of
vertical curves {except for humps in marshalling yards) shall be at least 300 m in both in a crestand in
a hollow.

(2] Instead ofpoint4.1.3.5(3), for 1 520 mm track gauge system, the radius of vertical curves (except the

marshalling yards) shall be at least 2 800 m both on 4 crest and in g hollow, in cramped conditions
{e.g. insufficlent space} at least | 000 m both on a crest and in holiow,

(3) For side rack with maximum speed up Lo 10 kmdh. it sha'l be allowed 1o use the radius of veriical
curves ar least 300 m both on a crest and in a hotlow,

(4) lostead of point 4.2.3.5(4), forthe 1 520 mim track gauge system for huraps in marshaliing yards the
radius of vertical curves shall be at Jeast 300 m on a crest and 230 m in a hollow.

Cant deficiency {(4.2.4.3)
P cases
Instead of point 4.2.4.3(3). forall types of rolling stock of the 1 320 mum track gauge system the cant defi-

cleney shall not exceed 137 mm. Fov passenger traffic, this limit is valid for speeds up to 230 kb, For
mixed rraffic. this Bmit is valid for speed up o 160 km/h.
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el
)
-

The immediate action Hmit far track twist (4.2,
P cases

Tnstead ofpoint £.2.8.3(2) and 4.2.8.3(3). for the 1 520 mm track gauge systom, points from 4.2.8.3(1}to0
42 .8.3(3) shall be applicd,

The immediare action Hmit of track gauge as an isolated defecr (4.2.8.4)
D cases
Instead of point4.2.8.4(2). for 1 520 mm track gauge system. the immediate action Hmits of rack gaugeas
an isolated defects are set out in Table 35
Table 35

fminediate action Limits of track gauge for 1 520 mm track gauge system in Slovak republic

Speed [km'h] Dimensions
fmm]
Minimum track | Maximum track

gAUZC CALEC
Vo= i 1511 1555
80 < v 120 1512 1550
120 < v < 160 1513 1 545
YOG < v £ 230 1514 1340

The immediate action Hmit for cant (4.2.8.5)
P cases

Instead of peint4.2.8.5(3). forthe 1 520 mm track gauge system, the maximum cant atlowed in service is
170 mm.

The immediate action limits for switches and crossings (4.2.8.0)
P cases

tnstead of point£.2.8.6(3). forthe 1 520 mm track gauge system. the technical characteristics of swirches
and crossings shall comply with the following in-service values:

(3) Minimum valuc ot bypassal the narrowest location between open switch rail and stock rail is 60 mm.

) Minimum value of fixed nose protection for common crossings is 1 472 mm. This value is measured
14 mm below the running swrface. and on the theoretical reference line. at an appropriate distance
hack from the actual point (RP) of the nose as indicated in Figure 2. For crossings with point retraction,
this value can be reduced. In this case the Infrastructure Manager shall demonstrate that the point
retraction is sufficient to guarantee that the wheel will not hit the nose at the actual point (RP).

[c) Maximum valuc of free whee! passage at crossing nose s 1 436

(@) Minimum flangeway width i 400 mm

(5] Minimum flangeway depth i3 40 mm

() Maximum excess height of check rail is 54 min
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P ocases

For renewed lines with maximum speed of no more than 120 ks the nominal platfonm height shall be
aliawed from 200 min to 300 mm above the running surface.

[S.}

Equivalent conicity inservice (4.2.11.2)
T cases
Until introduction of equipment for measurement of clements required for caleulation of cquivalent conicity
in service. it is allowed in Slovak republic not to assess this parameter.
Track sleepers (3.3.3}
P cases

The requirement of point 5.3.3(2) shall be applied for speeds above 250 k.

Appendiv A
Assessment of intercperability constituents

The characteristics of the interoperability constituents 1 be assessed by the notified body or the manufacturer in aceord-
ance with the selected module, in the different phases ot design, development and production, are marked by X in
Table 36, Where no assessment s reguired. this is marked by n.a.’ in the table.

Thereare no particular assessment procedures required for interoperabifity constituents ofthe infrastructure subsystem.
Table 36

Assessment of interoperability constituents for the EC declaration of conformity

I Assessment it the following phase
) Production
Design and development phase phase
Characteristics to be assessed Manufacturing
process -+
| product test
] l Roview of Praduct
Design manufacturing Type test cLuh'WFI\-‘
review process A
iseries)
3.3.1 The rail
3.3.1.) Railhead profile X n.a. ( X
5.3.1.2 Rail hardness { X X
5.3.2 The rall fastening systems n.a. n.a. X
5.3.3 Track sleepers X X ‘ n.a.
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Appendiv B
sssessment of the infrastructure subsystem

The characteristics of the subsystem to he assessed in the different phases of design, consiruction and operation are
marked by "X in Table 37.

Where no assessment by anatified body is required, this is marked by "n.a. *in the table. This does not prevent the need
for ather d\\&.ssmuﬂ\ to be performed in the 7 gmework of other phases.

Detinition of assessment phases:

(1) “Designreview™ it includes checking of correctness of values/parameters against applicable TSI requirements refated
to the final design.

(2) ~Assembly before putting into sery jce’r checking on site that the actual product or subsystem complies with the rele-
vant design parameters iust betore ¢ putting [t into operation.

Column 3 gives references 10 pmm 6.2.4 "Particular assessment procedures for subsystem” and 1o point 6.2 5 “Technical
solutions giving presumption of Feonformity al design slage’.

Tuble 37

Assessment of the infrastrecture subsystem for the EC verification of conformity

New line or upgrading/renewal )
o project Particular assessment
Characteristics to be assessed rssembly bef procadures

Design Assembly before

- putting 1nto service

roview -

1 2 3
Strycture gauge (4.2.3.1} X X 6241
Mistance between track centres (4.2.3.2) X X 6.2.4.2
Maximum gradients (42.3.3) X 1.4,
Minimum radius of horizontal curve (4.2.3.4) X X 6.2.4.4
Mintmum radius of vertical curve (4.2.3.5) X .4, 6244
Nominal track gauge (4.2.4.1) X X 6.2.43
Cant (4.2.4.7) X X 6244
Cant deficiency (4.2.4.3) X .a. 6244
f2.4.5

Abrupt change of cant deficiency (4.2.4.4) X n.a. 6244
Ass r.smcmo Fdesign values for equivalent conicity X 1n.a. 6.2.4.6
(4.2.4.5)
Railhead profile for plain line (£.2.4.6) X LA 6.2.4.7
Rail inclination (4.2.4.7) X n.a.
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L New line or upgrading/renewal .
| R Particular assessment
e e yrocedures
Taracteristics to be assessed ] R ! E
Characterist ane . | Asgsembly before
Design ; T !
Vs puiting into service
review |

l 1 l ) } 3

|
Design geometry of switches and crossings (4.2.5.1) l x fn.a. 0.2.48

|

‘ - . .- X

Use of swing nosc crossings (4.2.5.2) I X n.a 6.2.4.8
Waxionm unguided length of fixed obse CrOSSINgS X n.a. 6248
(4.2.5.3)
Track resistance to vertical loads (4.2.6.1) ’ X 1.4 6.2.5
Longitudinal rack resistance (£.2.6.20) X rn.a. 6.2.5
Lateral rrack resistance (4.2.6.3) X n.d. 6.2.3
Resistance of new bridges (o traffic loads (4.2.7.1) X .4, 6.2.49
Equivalent verticat loading for new earthworks and X 0.4 6.2.49
earth pressure effects (4.2.7.2)

|
Resistance of new sirLeires aver or adfacent io ‘ X n.a. 65248
tracks (4.2.7.3} }
Resistance of existing bridges and earthworks o X n.a. 632410
traftic loads {(4.2.7.4)
The immediate action Himit for aligament (4.2.8.1) n.2. n.d.
The immediate action limit for longitudinal level n.a. 1.4
4282
The immediate action limit for rrack re/ist (4.2.8.3) 1.3, .2
The immediate action limitof track gauge as an in.a. n.s
isolated defect (4.2.8.4)
The immediate action limit for cant (4.2.8.3) n.a n.a.
The immediate action limit for switches and cross- i, n.da.
ings (4.2.5.6}
Lsable length of platforms (4.2.9.1) X ..
Plattform height (4.2.9.2) X X
Platform offset (4.2.9.3} X | x 62411
Track layour along platforms (£.2.9.4) X r.a.
Maximum pressure variation in unnels (4.2.10.1) X n.a 624,12
Effect of crosswinds (4 2.10.2) ik f.4. 6.2.4.13
Location markers (4.2.11.1) n.d. n.a.
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New line or upgrading/reneval )
project Particular assessment
Characteristics 10 be assessed - procedures
o Assembly before
Design S .
- puting into service
review =
! 2 3
Equivalent conieity in service (4.2.11 2) r.a. n..
Toilet discharge (4.2.12.2) r.4. n.a 6.2.4.14
Train external cleaning tacilivies {(4.2.12 3} na. .. 6.24.14
Water restocking (4.2.12.4) n.a. n.a 6.2.4.14
Refuelling (4.2.12.5) n.a. .. 6.2.4.14
Electric shore supply (4.2.12.6} 1.4, n.a 6.2.4.14
Application of Interoperability Constituents n.a. X

Appendix C

Technical characteristics of track design and switches and erossings design

Appendic ]

Technical characteristics of track design

Track design shall be at least defined by the technical characieristics as follows:

{2l Rail

— Profile(s) & grades

— Continuous welded rail or length of rails (for jointed track sections)

(b] Fastening system
— Type
— Pad stiffness
— Clamping forze
— Longitudinal restraint
(el Sleeper
- Twvpe
— Resistance to vertical Toads:
— Conerete: design bending moments
=~ Wood: compliance to EN 13145:200]
— Steel: moment of incrtfa of cross seetion
— Resistance to Jongitudinal and lateral loads: geometry and welght
— Nominal and design track gauge
(d) Rail inclination
{e) Ballast cross sections (ballast shoulder — ballast thickness)
(i Ballast type (grading = granulometrie}
{g} Sleeper spacing

() Special devices: for example sleeper smchors, thirdfourth rail. ..
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Appendis O 2

Technical charzcteristics of switches and erossings design

Switches and crossings design shall be at least defined by the rechnical characteristics as follows:
a) Rail
— Profile(s) & grades {switch rail. stock vail)
— Continuous welded rail or length of raits (for jointed mack seciions)
(5] Fastening system
— Twpe
— Pad stiffness
— Clamping force
— Longitudinal restraint
(c) Sleeper
— Twpe
— Resistance to vertical loads:
— Concrete: design bending moments
— Wood: comphance to EN 13145:2001
— Steel: moment of inertia of cross section
— Resistance ta longitudinal and lateral loads: geometry and weight
— Nominal and design rack gauge
(4) Rail inclination
fe] Ballast cross sections (hallast shoulder — ballast thickness)
(| Ballast type {grading = granulometrie)
(g Type ot crossing {fixed or movable point)
Type of locking {switeh pannel. movable point ¢f Crossing)
) Special devices: for example sleeper anchors, third/fourth rail. ...
(i) Generic switches and crossings drawing lndicating
— Geometrical diagram (rriangle) deseribing the length of the turnout and the tangents at the end of the turnout
— Main geometrical characteristics like the main radii in switch, closure and crossing panel, crossing angle

= Sleeper spacing

Appeindiv D

Ceonditions of use of track design and switches and crossings design

Appendiv D/
Conditions of use of track design

Conditions of use of track design are defined ro be as follows:

() Maximum axle load [t]

(t) Maximum line speed [k}
(c) Minimum horizontal curve radius [m]
(@) Maximum cant[mm]

(e} Maximurmn cant deficiency [mm]
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Appendix D2
Conditions of use of switehes snd crossings design
Conditions of use of switches and crossings design are defined to be as follows:

[H

2l Maximum axle load [t}
() Maximum line speed [km/h] on through route and diverging track of switches
¢

(r) Rules for curved Turnouts based on generic designs. giving minimum curvatures (for through route and diverging
track of switches)

Appendix E
Capability requirements for structures according to traffic code
The minimum capability reguirements for soructures are defined in Table 38 and Takle 39 according to the traffic codes
oiven in Table 2 and Tabie 3. The capability requirements are defined in Table 38 and Table 39 by a combinad quantity
comprising of the EN line category and a corresponding maximur speed. The EN ling category and associated specd

shall be considered as a single combined quantity.

EN lin= vategory is a function of axle load and geometrical aspects relating to the spacing of axles. EN line categories
are set oul in Annex A of BN 1532R:2008+A1:2012.

Table 38

EN Line Category —Associated Speed (1) (&) [kmfhi — Passenger traftic

Passenger Carriages ) Clectric or Diescl
Traffic code {incheding Coaches, Locomotives and Power N {_F“{““l‘”_ Aesel
Vans and Car Carriers) Heads (2'} ) . ,m_ uple Lmt.s. POW;'I
and Light Freight Lnits and Ratlears (<)
Wagons(z) ) =
Pi Open point
Pz
P2a (= 160 kmn/k) A =200 =200 Open point
Bl - 160 (th
P3bh < 160G km'h) Bl - 160 D2 -160 o) (8‘) — 160
D2 (- 120
Pda (> 160 kmhy A =200 132 =200 Open point
B ~ 160 (th
Pdb (< 160 km/h} A =160 D2~ 160 Bi (M —16n
P 1A
B - 140 C2 (%) - 140
D2(9 120
P5 Bi—-120 2 -120(9) BL(-120
P6 alz (10




P1520 Open point

P1600 Open point

Table 39

£ Line Category —Associated Speed (E) (0 [km/h] — Freight traffic

Trattic code Freight wagons and other | Locomotives ()
vehicles
Fi D4 —120 D2 —120
Fz D2 - 120 22 -120
Trafiie code Freight wagons and other Locomatives (2)
vehicles
F3 C2 —100 ¢z - 100
F4 B2 — 100 B2 —100
F1520 Open point
F1e00 Open point

Nowes:

The indicated speed value in the table represents ihe maximum requirement for the Hne and may be lower in
accordance with the requirements in point 4.2.1(10). When checking individual structures on the line. it is
acceptable to take account of the type of vehicte and local allowed speed.

i1 Passenger Carriages (including Coaches, Vans, Car Carriers). Other Vehicles, Locomotives, Power Heads, Diesel and
Electric Multiple Units, Power Units and Railears are defined in the RST TSI, Light Freight Wagans are defined as
vans except that they areallowed 1o be conveyed in formations which are not intended (o convey Passengers.

i The requirements for structures are compatible with Passenger Coaches, Vans, Car Carriers, Light Freight Wagons
and vehicles in Diesel and Electric Muliple Units and Power Units with a length oft 18 m w0 27.5 m for
conventional and articulated vehicles and with a length of 9 m to 14 m for regular single axies.

41 The requirements for structures are compatibte with up to two adjacent coupled locomotives andior power heads.

The require- ments for smuctures are compatible with a maximum speed of 120 km'h for three or more adjacent

caupled locomotives andior power heads {or a train of locomotives andior power heads) subject ro the locomotives

andor power heads satisfying the core- sponding limits for freight wagons.

7 For traffic code P35 the Member State may indicate whether the requirements for locomotives and power heads
appiy.

) When checking the compatibility of individual trains and structures. the basts of the compatibility check shall be in
accordance with Appendix K to this TSL

71 The requirements for structures are compatible with an average mass per unit length over the length of each
coachivehicle of 2.75 thn

51 The requirements for structures are compatible with an average mass per unit length over the length of each
coachivehicle of 3.1 vm

@ The requirements for structures are compatible with an average mass per unit length over the length of each
coach/vehicle of 3.5 t'm

See Appendix L to this T51
10 Only 4 axle vehicles allowed. The spacing of the axles ina bogie shali be at least 2,6 m. The average mass per unit

4
length over the length of the vehicle shall not exceed 5.0 t/m.




TSt INF

Appendiv I

Capability reguirements for structuies according to traffic code in the United Kingdom of Great
Britain and Northern Irefand

The minimum vapability requirements for structures are defined in Table 40 and Table 41 according to the rattic codes
given in Table 2 and Table 3. The capability requirements are defined in Table 40 and Table 41 bv a combined quantity

comprising of the Route Availability number and a corresponding maximum speed. The Route Availability number and
associated speed shall be considered as a single combined quantity.

The Route Availability number is a function of axle load and geometrical aspects relating to the spacing of axles.
Route Availability numbers are detined in the national technical rules notified for this purpose.

Tauble 40

Route Availability number —Associated Speed h (5) tmiles per hour] — Passenger traffic

T
Passenger Carrlages ) | wetrie or Dicse
Traftic code {including Coaches. Locomotives and Power . %if‘v‘f;f‘i‘?_ D‘;-“U
= ; ) ) ) e Uinits, Power
Vans and Car Carriers) Heads (2} h ) _u_ e lj ™ ;’1
and Light Freight | Units and Railears (<)
Wagons (2151 E 19
Pl Open point
P2
P3a (> 160 knvh) RAL - 125 RAT—125(73 Open point
RA2Z - 90 7

RAS=110(1
RAR— 100 (%)
ras—1235(%

3 i< 160 km/hy RAT — FOO RAKR - 100 (3 RAZ ~ 100
A7 -
RAZ-90 RAS - 100 (%)
Pda (= 160 km/} RAL - 125 RAT - 125 (1 Open point
RA2~90

RAT—100 (%)
RA4 -~ 125 ()

Padb (= 160 kel RAT - 100 RAT — 100 (%) RASZ =100

RAZ-90 RAL— 100 (%)

Ps RAT =75 RAS - 75 (M (Il RA3 =75
RA4~T75 () (1)
Po RAIL
P1600 Onpen point
Table 41
Route Availability number -— Associated Speed (1Y (31 [miles per nour] — Freight traftic
Traffic code Freight wagons and other Locomotives (2 (5
vehicles %
Fl RA8 —75 RAT =735

F2 RAT =75 RAT =75
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Traffic code Freight wagons and othe Lacomotives {23 ¢4
vehicles 8
F3 RAS —60 RAT — 60
Fa RA4 —60 RAS - 60
F1600 Open point

Notes:

)

X

The indicated speed value in the table represents the maximum requirement for the ling and may be tower in
accordance with the requirements in point 4.2.1(184). When checking individual structures on the line, it s
acceptahle to take account of'the type of vehicle and local allowed speed.

Passenger Carriages {ineluding Coaches. Vans. Car Carriersh, Other Vebicles. Locomotives, Power Heads. Dicsel and
Eiectric Multiple Units. Power Unirs and Railcars are defined in the RST TSE Light Freight Wagons are defined as
vans except that they areallowed to be conveyed in formations which are not intended to convey passengers.
The requirements for structures are compatible with Passenger Coaches, Vans. Car Carriers, Light Freight Wagons
and velhicles in Diesel and Electric Multiple Units and Power Units with 2 length of} 18 m 10 27.5 m for
conventienal and articulated vehicles and with & length of 9 m to 14 m for regular single axles.

The requirements for structures are compatible with up to two adjacent coupled Tocomotives and/or power heads.

The require- ments for structures are compatible up 1o a maximum speed of 75 mph for up o five adjacent coupled
locomotives andfor power heads (or a train of locomotives andior pawer heads) subject 1o the focomotives and/or
power heads satisfying the corresponding limits for freight wagons.

When checking tie compatihiltity of individual trains and structures, the basis of the compatibility check shali be in
accordance with Appendix K except where modified by the national technicat rules notified for this purpose.
The requirements for structures are compatible with an average mass per unit fength over the fength of each
coach/vehicle of 3.0 tm

Only 4 axle vehicles allowed. The spacing of the axles in a bogie shall be atleast 2.6 m. The average mass per unit
Jength over the length of the vehicle shail not exceed 4,6 t/m.

4 or & axle vehicles allowed.

Powerhead, only 4 axle vehicles atlowed. Alsa includes locomatives where difference in length between locomotive
and hauled vehicles is less than 15 % of length of hauled vehicles for speeds over 90 mph.

For tratfic code P35 the Member State may indicate whether the requirements for locomatives and power heads

apply.

Appendix &

Speed conversion to miles per hour for breland and the United Kingdom of Great Britain and
Northern reland

Table 42

Speed conversion frem [km/R] te [mph]

Speed Speed
[km/h] [mph]
il ]

3 3
10 3
i3 14
20 10
30 20
A0 25
30 30
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60 440
80 50
100 40
120 75
140 Gt
150 95
160 100
170 105
P80 116
190 120
200 125
220 135
225 140
230 145
250 135
280 175
300 190G
320 200
350 220

Appendix H
Strueture gauge for the 1 520 mm track gauge systedm
Figwie 3

Struciure gauge 8 {or the 1 520 mm track gauge sysiem [dimensions in mm]j
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Clarifications for Fignre 3

All horizontal dimensions s
from the top of the rail head level.

Left side of contour — applications for tracks in the raflway station. stopdhalt and for branch racksindusmy track

{exeept contour ta. ib, fla, IHa),

sone where sirterres may he allowed (e.g.signals, ballast prafile. ote ]

oot

hall he measared from the centre of the track. and all vertical dimensions shall he measured

Right side of contour — applications Tor tracks on the plain line.
Application of specific paris of the contour:
1.0 — 1. [ — contour of structure gauge for non-clectrified tracks.

1 i TH — 11— 1] — contour of structure gauge for electrified tracks ~— for tracks on the plain (open) line and
for tracks in the railway station and for branch/industry tracks. where standing of vehicles is not expected,

Ta— Il — [Ta — 11a — contour of structure gauge for electrified tracks — for other station racks and other branch?
industry tracks

Note: Values of 1 000 mm. 1 020 mim. 6 900 mm and 6 400 mm given in the numerators are for contact system with
carrying cable.
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Values of 1 100 mm. 1 120 mm, & 750 mm and 6 250 mm given in tie denominator are for contact system withaut

carrying cabie,

11 — 10— 3 — contour of structure gauge for structures and equipment {except wnncl, bridge. platform. ramp) on

the outside of “edge” tracks:

G — 4a — contour of structure gauge for unnel, for railing on the bridge, clevated track (ballast prefile), signals,
embankment wall and for ratling on the other structures of railway subgrade,

12-12 — contour from which {on track between stations or in stations within usale length of track) any device could

not he above {higher). except level crossing covering, locomative signaling inductors. switches mechanism and their near

situated signaling and safety equipment

—- contour of building {or foundation}, enderground cables. steel cables. pipes and ather not raltway
structures (except signalling and safcty equipment)

For nominal track gauge of 1 320 mm a = 670 mm and ay = 760
mm. For nominal track gauge of 1 524 mm al = 672 mm and a2 =
762 mm.,
Figure 4
Reference prefile of the lower parts on tracks fitted with double ship
{085
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| i 4Zmin

54
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hd

760 { 752}

Clarification for Figure 4:
The distance of 760 mm is for track gauge 1 320 mm. and 762 mm for track gauge 1 524 mm.
Figure 5

Reference profile of the lower parts on marshalling vards fitted with rail brakes
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Appendix i
Reverse curves with radii in the range frem 150 m up to 306 m

The values in Table 43 are based on a reference vehicle {basic passenger coach with a distance between bogic pivots

a= 19 m and distance between the buffer face and the bogie plvot nt =3.7 m. Lutfer width A =635 mm and wansversal
play of the vehicle w= =i 60 mm? and an end throw difference o £395 mm for two adjacent basic passenger coaches.

The values in Table 44 are hased on a reference vehicle (basic freight wagen with a distance etween end axles or bogic
pivots 12 m and distance between the huffer face and the end axle or bogic pivot 3 3 and an end throw difference of
225 mm for twa adjacens basic freight wagons.

Due 1o local settings it can be necessary o require a fonger length ofthe intermediate clement ar special operational
conditions or a bigger width of the buffer to prevent hutfer locking for existing vehicles that de not fulfil these
ARSUMPLioNs.

Tahle 43

Vipimum length of a straight intermediate element between two long civeniar curves in the apposite
directions [m]

2100 215} 220

i~
o
R

150 | 155 1166 | 165 | 176 | 175 | 180D 185 | 190 | 195 | 200

10781 10,53 | 10,291 10061 9.83 | 9.0 o3g | o6 ] 8941 RT3 852 8.1 g111 7911 7.71
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l QX3 1937 ] 897 862 &3 | 304 TIR G 7.A3 ) T2E 704

180 1 938 | 8911 849 | £12 | T8 a8 | 72 1693 ) 065 ] 03716085 579 5.49 1 5181 4806
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o
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L
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Rt
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22¢ | 771 77| 669 ] 623 581 535 ] 4861 434 376 3.1 | 2.28 0,95 { ( {
330 ] 7.32 | 877 6275 599 | 329 476 L 418 ] 3,521 2,741 107 {} { 0 0 {3

260 | 622 | 5.6 1 497} 426 346 244 .36 {1 0 { o { a 0 v
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E{ 156 | 155 | 160 | 165 | 176 | 175 180 | 185 | 190 | 195 | 206 | 205 | 210 ) 215 226
E_i‘{

2

356G ] 437 330 [ L7 { 0 0 { 0 b {1 0 {1 {} 0 0
320 1 3.95 ) 2.67 fi ( { i 0 { ( 0 0 0 { () {
330 347 | 185 O { {} 0 i 0 { {} 4 ( { 0 0
340 1 2.94 0 { v {3 0 0 i {t 0 { i 0 0 §
3500 2.3 ¥ {3 { { 0 { { { 0 i} 0 a il U
360 | 141 {0 U {} 0 0 i\ 0 0 { 0 a ( 0 0
379 0 { 0 0 0 { Y (0 0 0 i 0 U 0 i
380 { { 0 i {3 0 0 0 0 0 0 0 {1 { 0

Table 44

Limits, for dedicated freight lines, for the length of 2 straight intermediate element between fwo long circular
curves in the opposite directions (m}

%}%}ﬁ' 154 155 160 165 170 i73 180 i85 196 195 o0
150 6.79 6.61 6,43 6.25 6,09 .92 5,76 5.00 % 544 5.28 3.13
168 643 6.20 6.01 582 5.03 545 5,26 5047 | 4,89 4.70 4.51
178 6.09 3.85 5.63 542 5.20 4.98 4,76 454 4.31% 4.08 3.84
186 576 5.51 5.26 5.0 476 4.5} 425 398 3.70 3,40 3.09
166 5.44 3.16 489 4.60 4.31 4,01 370 3.36 3,01 2.61 213
200 5.13 482 451 418 .84 348 3.09 2,65 2,15 131 0
216 4.82 4.47 4.11 373 3.32 2,88 137 1.753 (.08 { {}
224 4.50 4,11 3.69 3325 2,75 2,15 .35 0 i 0 O 0
2390 4.17 3,73 324 2.70 2.04 £O7 0 {} { {1 4!
240 383 132 2.4 2.04 0,96 0 {1 ] { 0 ]
250 347 2.87 313 1.07 0 iy 0 a 0 0 {
260 3,08 2.36 1.25 { { {} 0 {} & { &
270 265 173 U 0 { 0 0 0 i} 0 0
280 1106 (.64 ( a 0 { (3 ¢ 0 it {0
25940 1.51 0 { { v 0 0 {} { O {
300 0 0 0 { {} 4] a 0 {0 0 0
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Append:

Safety assurance pver fixed obtuse crossings

(1.1} The fixed obiuse crossings should be

designed in order notto hiave g 1o long unguided length. Inobluse crossing
checl rails cannot be co) Hil’LlClCC R

o assure gaidance over the whale fength. This unguided luwth can be accepted
up o a certain limit. defined By a reference situation defining:

(a) Minimum crossing angle: tangent 1 9 (ge =011, 0= 67207
(5] Minimum radius through obtuse crossing: 450m

i) Minimum height of check rail: 45 mm

(@] Nose shape as defined in the figure helow

Figure 6

Obtuse erossing

| RE {1 RE |

L s 2
V= = S,
\2 \2 2
| © L
@ <. ¥e)
s} 5 !13
fc—'z o
® \

RE = running edge
CF = chack face (guiding edge)
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Rumning cdge
7

P
Chock face T —

¥ =3 mm (over a length of 15(% mm).

v = & mm (over a length of 200 to 500 mm approximately)

of the above requirements is not respected, the design shall be checked. verifving either the equiva-

(1.2y If one or more
d length or ageeptance of the interference between w heel and nose when thw getin contact.

jence ofthe unguide

1.3) The design shalt be checked for w heels with diameter between 630 mm and 840 mm. For wheel diameters
between 330 mm and 630 mm specific demonstrations are required.

{1.43 The follewing graphs allow simple verification of unguided length for specific situation with different crossing

angles. height of check rail and different CTOSSIng curvature.

The gv

raphs consider the following maximum frack tolerances:

(a1 Track gauge between | 432 mm and 1 439 mm inclusive

(o) Nosc protection between § 393 mm and 1 398 mm inclusive

(o] Free wheel passage = 1 336 mm

E igure § % allows to specify the minimum wheel diameter that can run on curved obtuse crossings with a radius of
430 m, Figure 9 aliows it for straight obtuse crossings.

For ather situations specific caleulations can be performed.

1

(1.5) For track gauge systems other than 1 433 mm, specific caleulations shall be performed.
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Fiowe

Vinimum wheel diameter against crossing angle for 450 m radius of ebfuse crossing

1 Minimur whee! diameter [mmj
7 N for crossing angle tangent |in N

3 Height of check rail fmm] (£3)
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1 Minimum wheel diameter [mm]
1

2 N for crossing angle tapgent 1in N

3 Height of check rail [mm] (Z3)
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Appeiniic X

asiz of minimum requirements for structures for passenger eoaches and multiple ualts

The following mass definitions for passenger carriages and mmimlc mits Tarm the basis of the minimum
vith passenger coaches and multiple units.

sguirerments for stragtures and checking t hg compatibility of structures v

¢ 43

The EN jine categories in Ap nendix £ are based upon the design mass under exceprional pavload sccording to
ceetion 2.1 of BN 13662 2000+AC 2010 aking the values for passenger pavload in standing arcas given in Tab

into accau.

Where cheeks on the dynamic response of 1atl bridges are required 1o spedify e foad camying capacity of the
lridge. the load capacity of the bridge shoubd be specified and expressed By rerms of the design mass under normal
AC200{ taking the values for passenger avload in stending

-y

pd\]t‘dt according to section 2.1 of BN 156632000
was given in Table 45 into account.

wi revision of ENT3528-A1:200 2 will spect!

are
cthat these mass definitions shall e used

11 is anticipated that the ne
hen checking the compatibility of infrastructure and rotling stock.

Tehfe 43

Passenger paviead in standing aveas in kg m

5 Exceptional ¢
Tupe of wain Normal pavioad “u{ﬂ 1 [D Gae
A8 0T TS o il
¥ ’ Ly specify O?'L :
Dyvnamic . 'l‘”“'
e - Category
Compatibility LT EES
patimiyh {Static Compatibiliny)
Hich speed and long distance traing 160 390
B $19) RNAR
Fable 3 in EN 13663 20089-A02010 1y
1
High speed and long distance trains
) . o 9 320
Reservation Obligatory ’
Tabic 3 1n FN 136632009 AL201H0
Others
. . ) . . 280 240 ::)
tregional. commuter. suburban wains] AR
Tahte 4 in EN 13663 2009-AC i

o
< tor standing areas .
standing areas & 7O kgim=

Noes:

th NMormal paylead of Table 3¢ Pl

SN 156632000 A 2010 plus an additional 160 ks
For cortain types of commuter services (e.g. RATP Paris) tl

10 PASSENECT pavload in
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Appendiv L
Nefinition of £ line category alZ for traffic code PE

Traffic code P6 is defined by EN line category alZ.
nad model comprising of an unlimited number of the reference wagon al2 as

EN line category 212 ig defined by al
by axle load. the geometrical characteristics of the spacing of

defined in Figure 11. The reference wagnnalZis defined
axles and the mass per unit length as defined in Figure 10.

Fignre 1)

Reference wagon of EN line category all

: Mass per
Reference | Axle load viass el ST
unit length Geometrical
WAZHL P e o
= {v/m) characteristios
al? 20 7.4 o r i s
all 12.0 2.4 00t 123t 129
| ;
L |
. T g
0m 1w 250 n 13m it
H¥in
Figure 1/
Load model of EN line category al2
Line Arrangement of reference
categor wagons 1 ... unlimited
v number
al2 nxal?
v s ! 1 [ T [ | | |
"'E-« vjt er-f u';j.-iu vlo o ‘j o by «u o .JI 193 s

For the classification of infrastruciure, EN line category al? shall be used in accordance with ¢hapter 5 off EN
15528:2008-A 12012

General information concerning the use of EN line categery al2 for the catcaorisation of vehicles inta EN line categories
is given in chapter 6.1 of BN 1352812008+ A4 2012 and shatl be read in conjunction with Appendix K of this TSL
It is anticipated that the next revision of EN 15328+ A1:2012 will include line category alZ.
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Appeidic M
Specific case on the Estonian astwork

{1} Locometive

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0

2.9

L
i i |
! | 5
| | ;
Ll | |
= w =
z
zZ 2 2 = g 2 =z Z
= o ] o =
1_% f?‘-‘ % o Enid Y b 5
~y o o [as] Al sl nal ™
(2) Distributed load: 140 kN/n
{37 Wagon
3 O N
3 R R b ] % = & = 3 noOR 8 % " A &
— — o — - — — —i = iy o~ - - o - ot -
' s ; rem————— 1
| b | IR o
i | ! ; ; | |
| | i l l ‘ :
Vo i i I T L
o f = o = cz : o
2 2 3 § 8 B B E 2§ 8 B 28 8% 7 3
Appendix N
Speeific cases of the Hellenic network
Preleted

Appendix O
Specitic case en the Ireland and United Kingdom of Northern [reland netwerks

Rules and drawings related to gauges IRL1. IRLZ and IRL3 are an open point.
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Appendix
Structure gauge for the lower parts for the 1 568 mm track gauge on the Spanish aetwork

Structures gauges shall be obtained on the basis of the Kinematic reference profiles and associated rules.

Calculations of structure gauge aEI ke dane using the kinematic method in accordance with the requs irements of chap-
ters 5. 7 and 10 of EN 15273-3:2013 with the kinematic reference profiles and assoc] jated rules defined in thw
Appendix.

REFERENCE PROFILES

Kinematic reference profile GEIL

Figure 12 shows the reference profile for kinematic gauge GEIL for vehicles which can pass over rail brakes in an
active position.

Figure 12

Reference profile of lower parts of kinematic gauge GEIL for vehicles which can pass over rall brakesin
an active position (} = track gavge)

{Dimensions in millimerers)

(1

} Running surface.

Kinematic reference profile GEIZ

Figure 12 shows the reference profile for kinematic gauge GEL? for vehicles which may pass over rail brakesina
non-active position.

Figure {3

Reference profile of lower parts of kinematic gauge GEIZ for vehicles which may pass over rail brakesin a
noen-active position {| = track gauge}

{ Dirmensions in millimeters}

(1] Running surface.



TSTINE

ASSOCTIATED RULES
Table 46 shows the addiional averthrows for gauges GEIT and GE12,
Table 46

Reles for additional overthrows S for gauges GEIT and GEIZ

Additional overthirows for track gange *1” and height "h" compared 1w the running surface

Radius h<O4in

7
Siein % Sacin A =D
R

i

50 =R = i LG58

2

'S0 <R <230 Siein 4 38— 019 L LB
R 2

[— 1668

i i O (1 9y b L008
Sacin /-R 123D )

VERTICAL LOWERING

The helghts of the lower part must be reduced by the value SG/Rv (m). the raciius heing in metres.

The vertical eurve radius Rv is limited to 505 m, Heights not exceeding 80 mm shall be considered as
zero within a radius Rv between 500 m and 625 m
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Appesidiz

National technical rules for UR-GB Specific Cases

The National Technical Rutes for UK-GB specific cases refarred o inpoint 7.7.17 of this TSI are contained in the
docu- ments listed in Table 47, All decumenss are available on www.rgsonline.co.uk.

Tabte 47

Motified national technical rules for UK-GB Specific Cases

Specific
Case

TSI Point

Requirement

NTR Ref

NTR
Title

~3
-
—_
1

4.2 1 Table 2
& Table 3

Categories of line:
Gauge

GC/RTS212

Reyuirements for Defining and Maintaining
Clearances

GERTROT3

Reguirements for the Application of Standard
Vehicle Gauges

GLRTT7U16

Interface botween Station Platforms, Track
and Trains

GC/RTS212

Reguiraments for Defining and Maintaining
Clearances

I . L. . -
481--'-' Structure gange GE/RTROT3 Reguirements for the Appiication of Standard
6341 . “ | Vehicle Gauges
SREAR N
GIRTTO1% Interface between Staton Plaforms, Track
' and Trains
75173 4.2.3.2: Tablel Distance berween GCRTS212 Requirerments for Defining and Maintaining
& 4 & 6.2.4.2 1§ track centres RS Clearances
77179
( £95 Maximum unguided | GC/RTS021 | Track Systom Requirements
i oL .
TR Py tengtl of fixed
An y ahtuse crossings GMART2466 | Ratlway Wheelzetrs
ANNEX . T )
L . . AU aterface hetwoeen Station Mlalforms. Trac
T 176 4202 Plattorm height GURTTO16 ,muj&% hetween Siation Platforms. Track
= andd Trains
I e GURTTOG Interface between Station Plaiforms, Track
7 2 i ! 3 -
/.f_!. 17.7 4.2.9.3 i © | and Trains
77171 & Platform offset
6.2.4.11 GC/RTSI12 Requirements for Defining and Maintaining

Clearances
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List of open points

(1] Requirements for the design of track. including switches and crossings. which are compatible with the use of eddy
current braking systems (£.2.6.2.2)

(20 Minimum factor alpha (a) for Traffic codes P1520 and F1520 (4.2.7.1.1)

31 Immediate action limits for isolated defects v alignment for speads of more than 300 kin/h (4.2.8.1)

T The minimum allowed value of distance between track centres tor the uniform structure gauge [RL3 is an open

poant (7.7.18.2)

[6) EN Line Category —Associated Speed [km/h] for Traffic codes PL P2, P3a, Pda, P1520, P1600, FI320 and
F1600 {Appendix E, Tables 3% and 39)

(7) EN Line Categary —Associated Speed [kmh] for Traffic codes P1. F2. P1600 and F1600 { Appendix F, Tables
40 and 413

(8) Rules and drawings related to gauges IRLI, IRE2 and IRL3 are an open point {Appendix O)

(
(4] fumediate action limits for solated detfects in longitudinal Tevel for speeds of more than 300 km/h (4.2.8.2)

(9] Requirements for mitigating the risk refated 1o the “ballast pick up” phenamenon {point 4.2.10.3) (open peint alse in
the LOC&PASTSH

Appendiv ¥
Glossary

Table 48

Terms
Defined term TSI point Definitio
n
Actual point (RPY 4.2.8.6 Physical end of a crossing vee, See Figure 2, which shows the relation-
prakrischer Herznunkt: ship between the acrual point (RPY and the interseetion point (IP).
Polnte de coeur
Alert limit/ 452 Refers to the value which, if exceeded, reguires that the track geometry

Ausldsewert! condition is analysed and considered in the regularly planned mainten-

Uimite d'aterte ance oper atlons.

Axle load! P42 Sum of the static vertical wheel forees exened on the track through a
Achsfabrmasse: 4261 wheelset or a pair of independent wheels divided by acceleration of
Charge a l'essien gravity.

Braking systems independent of | 4.2.6.2.2

wheelrail adhesion conditions’

Cant! 4.2.4.2 Difference in height. relative to the horizontal. of the twe rails ofone
Uberhéshung 4785 track at a particular focation. measured at the centrelines of the heads
Dévers de la vole of the rails.

Cant deficiency/Uberhdhungs- 4243 Ditference hetween the applicd cant and a higher equilibrium cant.
fehlberrag/nsuttisance de devers

Common crossing/ 4280 Arrangement ensuring intersection of two opposite running edges of
Starres Herzstick! turnouts or diamond crossings and having one crossing vee and two

Coeur de croisement wing rails.
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Crosswind/
Seltenwind!
Vents fravarsiers

Strong wind blowing laterally w0 a line which may adversely affect the

v oof raing runbioag

Design value/ 4234, | Theoretical value without manufacturing. construction or maintenance
Planuneswerl: 4242 tolerances.
N . 42.4.5.
Valeur de conception PO
4250,
4253
Design rack gauge! 533 A single vatue which is obtained when afl the companents ot the rack
Konstruktionsspurweite: conform precisely o their design dimensions or their median design
Ecartement de conception de Ia dimension when there is a range.
vole
Distance between track centres 4253 The distance between points of the centre lines of the two tracks

Gleisabstand’
Entraxe de voies

under consideration. measured paraliel o the running surface of the
reference track namely the less canted track.

Defined rerm

TSI point

Definitio
n

Dwramic iateral tor
nische Querkraft’

Effort dynpamique transversal

4.2.6.3

The sum of dynamic forces exerted by & wheelset anthe track in
lateral direction,

Farthworlks:
Erdbauwerke/
Quvrages en torre

Spil structures and soil-retaining structures that are subject W railway
traffic loading.

EN Linc Category:
EN Streckenkiasse
EN Catégorie de ligne

4274,
Appendix E

The result of the classification process set out in EN 155282008
—A1:2012 Annex A and referred to In that standard as "Line
Category . 1t represents the ability of the infrastucture to withstand
the vertical loads imposed by vehicles on the tine or section of line
for regular service.

Equivalent conicity!
Aguivalente Kenizitdl!
Conicité équivalente

The tangent of the cone angle of & wheelset with coned wheels whose
fateral movement has the same kinematic wavelength as the given
wheelset on straight track and large-radius curves.

Fixed nose protection:
Leitweite!
Cote de protection de pointe

Appendix ]

Dimension between the crossing nose and check rail {see dimension
Na 2 on Figure 14 below),

Flangeway depths
Rillentiefe/
Profondeur d'ornicre

Dimension hetween the running surface and the bottom of flangeway
{see dimension No 6 on Figure 14 balow],

Flangeway width/
Rillenweite!
Largeur dorniére

4.2.8.6.

Dimension between 4 running rail and an adjacent check or wing rail
(see dimension No 3 on Figure 14 below),
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Free whee passage at check rail! 4286 Dimension between the working Tace of the crossing check rail or
wing rail entry: wing rail and the guuge face of the running rail opposite across the
Ereier Raddurchlauf im gauge measured at entry to check rail or wing rail respectively.
Radlenker-Einlauf! {see dimensions No 4 on Figure 14 below). The enrry to the check rail
Fliwelschienen-EinlaufiCote or wing rail is the point at which the wheel 1s allowed to contact the
déguilibrage du contre-rail check rail or wing rail.

Free wheel passage al crossing 42.8.6. Dimension between the working face of the crossing wing rail and
nose’ check rail opposite across the gauge (see dimension No 3 on Figure 14
Ereier Raddurchlauf im Bereich helow).

der Herzspitze/

Cote de libre passage dans le

croisement

Free wheel passage in switches! 4.2.8.6. Dimension from the gauge face of one switch rail to the back edge

Freier Raddurchlauf im Bereich
der Zungen-vorrichtung/Cote de
libre passage de l'aiguillage

of the opposite switch rail {see dimenston No 1 on Figure 14

below).
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Detined tenm

TS pont

Definitio

]

Gauge/ 4.2, Setof rules including a reference contour and its associated calculation
Beerenzunaslinie’ 4,231 rules allowing definition of the outer dimensions of the vehicle and
G’{li’lril ) the space to he cleared by the infrastructure.
<lid
HEW/HBW/HBW 53.1.2 Thenon ST unit for steel hardness defined in EN1SO 6506-
1:20035 Metallic marterials — Brinell hardness wst. Testmethod.
Height of check rail/ 4286, Height of the check rail above the running surface (see dimension 7

Radienkeriberhdhung!
Surélévation du contre rail

Appendix |

on Figure 14 below).

{mmediate Action Limit/Sofort-
eingriftsschwelle/
Limite d'intervention immédiate

428,45

The value which, if exceedad. requires taking measures 1o reduce the
risl of derailment to an acceptable fevel.

Infrastructure Manager!
Retretber der Infrastruktury
Gestionnaire de ['Infrastructure

B
[ SN V]

As defined in Articte Zh) of Directive 2001/ 14/EC of 26 February
2001 on the allocation of rallway infrastructure capacity and the
fevying of charges for the usc of ratiway infrastructure and safety ceiti-
fication (OF L 75. 15.3.2001, p. 291

In service value/ 47285, Value measured ar any time after the infrastructure has been placed
Werl im Betriehszustand: 42112 into service.

Valeur en explottation

Interscetion point (1PY 42.8.6 Theoretical intersection point of the running edges at the centre of the
Theoretischer Herzpunky Point crossing {sec Figure 2).

d'Intersection théorique

fntervention Limit/Eingriffs- 4.5.2 The value, which, if exceeded. requires corrective maintenance in arder
schwelle! that the immediate action lmit shall not be reached betore the nex
Vateur d'intervention mspeetion:

[solated defect’ 4.2.8 A discrete track geometry fault.

Einzeltehler/

Défaur {solé

Line speed? 421 Maximum speed for which a fine has been designed.
Streckengeschwindigkeit

Vitesse de ta ligne

Maintenance tiles 4.5.1 Elements of the technical file relating w conditions and Himits of use
Instandhaltungsdossicr: and instructions for maintcnance.

Dossier de maintenance

Maintenance plan/ 4.5.2 A series of documents seiting oul the infrastructure Mmainienance pro-

[nstandhaltungsplan,
Plan de maintenance

cedures adopted by an Infrastructure Manager.
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Defined term TSI point Definitio
n
Multi-rall frack/ 42232 Track with more than two rails, where at least rwo pairs of respective
Vehrschienenaleisd rails are designcd to be operated as separate single tacks, with or
e O without different rack gauges.

Voie a multi éeartement the ferent rack gaug

Nominal frack gauge! 4241 A single value which identities the track gauge but may differ from the

Nennspurweite! destgn track gange.

Ecartement nominal de la veic

Normal service! 4222 The railway operating to a planned timetable service.

Regetbetrieb! 4.2.9

Service régulier

Passive provision/ 429 Provision for the future construction of a physical extension 1o a struc-

Vorsorae fiie kitnftige Erwei- ture (for example: increased platform length).

terungen/Réservation pour

extension future

Performance Parameter! 4.2.1 Parameter deseribing a TS1 Category of Line used as the bhasis for the

eistuneskennwert design of infrastructure subsystem elements and as the indication of

Paramétre de performance the performance level of a line.

[y i . ol

Plain Hne 1,245 Section of track without switches and ¢rossings.

Frefe Strecke 33246

Voie couranic 4247

Point retraction/ 4280 The reference line in a fixed common crossing van deviale from the

Spitzenbeihobelung/ theorctical reference line. From a certain distance to the Crossing point,

Dénivelation de la pointe de the reference line of the vee can, depending on the design, be retracted

SRR £] ~ . . . - . .

- from this theoretical line away from the wheel flange inovder toavoid
contact hetween both elements. This situation is described in Figure 2.

Rail inclination/ 4245 Anangle defining the inclination of the head of a rail when installed

Schienchneigung! 4247 in the track relative to the planc of the rails {running surfacel equal to

Inclinaison du rai! theangle between theaxis of symmeiry ofthe ratl (or ofan equivalent
synumetrical rail having the same rail head protile) and the perpendi-
cular to the plane of the rails.

Rail pad/ 332 A resilient layer fitted between a rail and the supporting sleeper or

Schienenzwischenlage/ baseplate.

Semelle sous rail

Reverse curve! 4234 Two abutting curves of opposite flexure or hand

Gegenbogens

Courbes er contre-courbes

Structure gauge’ 423 Defines the space in refation to the refercnce track that shalt be cleared

Lichtraum/ ofall objects or structures and of the traific on the adjacent tracks, in

Gabarit des abstacles order 1o allow safe operation on the reference ack. tis defined on
the basis of the refercnce contour by application of the associated
rules.

Swing nose 42352
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Defined rerm

TSI poiny

Definitio

it

Switchs 4286 A unit of track comprising two fixed rails (stock railsy and two
Zungenvorrchung: movable rails {switch rails) used w direcr vehicles from one rack to
aicuiliage another track.
Switches and crossings/ 4.2.45. Track constructed from sets of switches and individual crossings and
Weaichen und Kreuzuneen: 4247, the rails conneeting them.
. . 4.2.5,4.2.6.
Appareil de voie 4786 572
6.2.4.4,
0.2.4.8,
2,

Appendix C
and D,

Through route!
Stammgleis!
Voie directe

Appendix D

In the context of switches and crossings a route which perpetuate the
general alignment of the track.

Track design

4.2.6.6.2.5.

Appendix

and D

The track design consists of cross-section defining basic dimensions
and rack components { for example rail. rail fastenings, sleepers,
hatlast) used 1ogether with gperating conditions with an impact on
forces refated to 4.2.6., such as axle load, speed and radius of hori-
zontal curvature.

Track gauge/
Spurweite/

Ecartement de la voie

Appendix H

The simallest distance herween lines perpendicular to the running
surface intersecting each rail head profile in a range from 0 to 14 mm
helow the running surface,

Track twist/ 427.1.6 | Tracktwistisdefined as the algebralc difference between two cross

Gleisverwindung? 4.2.8.3, levels taken at a defined distance apart, usually expressed as a gradient
6,249, hetween the two points at which the cross level 1s measured.

Gauche

Train length/ 4.2 The length ofa train. which can run on a certain line in novmal opera-

Zuglinge/ tion.

Longueur du train

Unguided length of an ahtuse 4.2 Portion of obtuse crossing where there 18 no guidance of the wheel

§?'<.J

&

crossing! Append described as “unguided distance” in BN F3232-3:2002.
Fihrungstose Stelle/

Lacune dans la traversée

Usable fength of a platform 4721, The maximurm continuous tength of that part of platform in front ol
Bahnseignurzlinge/ 4.2.9] which a train is intended to remain stationary in normal operating

Longueur utile de quai

conditions for passengers & board and alight from the train, making
appropriate allowance for stopping tolerances.

Normal operating conditions means that railway is operating in a non-
degraded mode (e.g. rail adhesion is normal. signals are working,
cverything is working as planned}.
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Fievre 14

Geometry of switches and crossings

w:_ﬁ:“gm::_——-ﬁ_%_m
e I

SO |

(1] 1 Free wheel passage in switches

(2] Fixed nose protection

(3] Free wheel passage at crossing nose

(4} Free wheel passage at check railiwing rail entry
51 Flangeway widih

ewav depth

() FI

(71 Height ot check reil



TSTINE

Appendix T

List of referenced standards

Tuble 49

List of refereneced standards

Versio

Reference Document name BP(s) concemed
X n
NO. {vear)
1 EN 13674-1 | Railway anplications — Track — 2011 Railhead profile for plain line
Rail Part 1 Vignole railway rails 46 {4.2.4.6). Assessment of rails (6.1.5.1)
kg/m and above
2 EN 13674-4 | Railway applications — Track — Rajll 2006 | Railhead profile for plain line
— Part 4: Vignole railway rails from (4.2.4.6)
27 kg/m to, but excluding 46 kg/m
{with Amendment A1:2009)
3 EN 13715 | Railway applications — Wheelsets and 2006 Equivalent conicity (4.2.4.5}
hoogies -—— Wheels — Wheels tread | 41:2010
{with Amendment A1:2010}
4 ENC13848-1 | Track geometry quality — Part L 2003 The Tmmediate action limig for track
Char- acterisation of track geometry twist (4.2.8.3), Assessment of minimum
(with Amendment A1:2008 value of mean wack gauge (6.2.4.3)
{ , gaug
I3
5 EN 13848-5 | Railway applications — Track — | 2005 The immediate action lmit for align-
Frack geometry guality — Part 3: ment (4.2.5.1), The immediate setion
Geometrie quality levels — Plain limit for Jongitudinal level (4.2.8.2), The
line {with Amendment A1:2010) imnediate action limit for track twist
(4.2.8.3}
6 EN 14067-5 | Railway applications -—— Aerodynamies 2006 Assessment of maximum pressure varia-
— Part 3: Requirements and test pro- rions inturmels {6.2.4.12)
cedures tor acrodynamics in tunnels
(with Amendment AT: 2010}
7 EN 15273-3 | Railway apptications — Gauges — Part| 2013 Structure gauge (4.2.2.1), Distance
31 Structure gauges between nack centres { 2y, Platform
offser £4.2.0.27, Agsessment of structure
gauge {H.2.4.1). Assessment of distance
between track centres £H 2423, Assess-
ment of platform oftset (6.2.4.11
8 EN 15302 | Railway applications - Method for | 2008 Equivalent conieity {4.2.4.5),
specifving the equivalent conicity (with Assessment of  design values  for
smendment A1:201 equivaient conicity (6.2.4.4)
9 EN 15528 Ratlway  applications -  Linc | 2008 Ascertain compatibility of infrastruciure

categorics for managing the interface
between load Himits of vehicles and
Ifrastruc- ture  (with  Amendmen:
AL:2002%

and rolling stock after authorisation ol
reliing stock (7.6), Capability reguire-
ments for structures according to waffic
code [Appendix B} Basis of minimum
reqiircments for structures for passenger
coaches and multiple units {Appendix
K. Definition of line calegory all for
tratfic code po (Appendix L)
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o . Versio
El‘zm Reterence Document name | it BP(<) concernad
: I
No. {vear}
10 EN 13663 Railway applications — Deiinition 2009 | TSH eategories of Hine (4.2.1), Basis of
of wehicle reference masses (with minimum reguirements for structurss
Correc- tiens AC:2010) for passenger coaches and multiple units
{Appendix K)
11 EN 1990 Eurocode - Basis of structural design | 2002 Stuctures resistance to traffic loads
(with  Amendment  A1:Z005  and t4.2.73, Resistance of new bridges o
Correction AC 201N tralfic loads (4.2.7.1)
12 EN 1991-2 | Furocode | — Actions on structures 2003 Structures resistance to traffic joads
— Part 2: Traffic lcad on bridges (with {4.2.7). Resistance of new bridges to
Correction AC:2010) raffic  loads (4.2.7.1).  Equivalent
verticat foading for new carthworks
and earth pressure effects (4 1,
Resistance of new structures over ar
adjacent to racks (4.2.7.3)
13 BN Railway applications — Testing for the | 2005 | Track  resistance to vertical  load
14363:2005 | acceptance of running characteristics of {(4.2.6.1), Lateral track resistance
railway  wehicles — Testing of (4.2.6.3%

running  behaviour and  stationary

tests
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