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Executive Summary

This report presents the sets of variables that are of interest to the TMS when considering
the availability and status of nine key infrastructure assets on the railways, switches,
crossings, track, catenary, bridges, tunnels, embankments, line sectionkel crossing

Data related to these variables are described and classified as either static or dynav

Existing models capable of representing the static and dynamic data eleraenthe

reviewed, and with none found to adequately represent botlassificatie ta
independently a hybrid approach is proposed, under which the static eleof the data
are described using railML, while the dynamic elements are des€gibed Using the Open
DS2aLJ GAFf [/ 2yaz2NIiAidzyQa { Syae 3@ amewt 2sits bf s
standards.

Finally, worked examples are provided showing how the a gmay be applied to two of
the asset types, the level crossing, and the switch. Q
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Abbreviations and acronyms

Abbreviation / Acronyms Description

C4R Capacity 4 Rail, an EU FP7 research project
EPSG European Petroleum Survey Group
ERA European Rail Authority

GML Geography Markup Language

GNSS Global Navigation Satellite Systems
GPS Global Positioning System

IM Infrastructure Manager

INSPIRE Infrastructure for Spatial Information i
JSON JavaScript Object Notation

LC Level Crossing

LVDT Linear Variable Differential Tu&nsforf
N.D. Not Defined

OGC Open Geospatial Consortiumf

OoP Operational Point

POE

REST

RINF

SSN

SWE

SWEET or Earth and Environmental Terminolo
TMS anagement System

uiC ernationale des Chemins de fer
wW3C Wide Web Consortium

WGS84 orld Geodetic System 1984

XML Xtensible Markup Language

XSD XML Schema Definition
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1. Background

The present document constitutes the Deliverab® IdAsset Status Representation Ay (0 K S
FNFYSE2N] 27F (irfddvative NBIBgEDORE (1 & ti NSRS Gn2Rail a2 v & Y'Y

Agreement Na&35900Q.

This document has been prepared to provigeommendations for a data notation th x
be used to represent the dynamic statusiofrastructure assets within thén2Railsyste

and specifically within the context ork Packag® (WP9)of the project.Th tatienis
buildingon existing work wherever practicable, gmia particular on existin o@ndards
in the area suppoed by key stakeholder groups such as the UIC and

The document will be the basis for a more extended work in Shi | TD3.6 where all main
IMs are present either directly (DB, SNCF) or through consort Q).
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2. Objective / Aim

This report aims talescribe a data representation for the status of assets within the railway
infrastructure.

The approach to be taken will involve:
A Identification of the attributes needed to represent the operational status of \/
nine railway assets relevant to the Bylas defined in other work packag% e

In2Railproject;
A A review of existing modelling approaches to the problem are duction of

recommendations for modelling of assets withi2RaiWP9;

At NRRdAZOGAZ2Y 2F GLINR2TF 27 Q
approach.
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3. Asset statugdata

3.1. Governance Structure

This section aims at identifying, for each asset of the railway infrastructure, the variables to
be monitored and that could pyaa role in theTMSand MaintenanceManagement decisio«‘\

making processes.
The assetsonsidered in this documeratre: A

1)  Switch 0
2) Crossing

3)  Track (Rail) %

4) Catenary Q

5) Bridge

8) Line sections
9) Level crossing

3.2. Disclaimer b
This document introduces &axonomy of f the railway infrastructueferring to an

FaasSiaqQ y2YSyoOf | S ARSf & dza &R thd ghly puip8se ofl A f & | ¢
logically structure the subdivision e vasiables to be monitored in the railway infragteuper

6) Tunnel >\
7) Embankments QJ

macro components of the involve

w
[end 1o be recognised as a standardi does notconsiderall

First of all, the followfing distinctiois providedbetween:

A tic d(a_' related mainly to static characteristics of the asset under examination
(e. PS absolute positian);

namicdata data coming either from recordings of the usage of the asset (e.g.
mber of trains passed over thesset ..) or from external devices/sensors (e.qg.
environmental temperature, rail profile measurements.) and maintenance

Qk operations (e.g. number of maintenance operations during lifetime
Moreover, dynamic data can be classified in the followuay:

A Internal: measurements collected internally from thsset

A Assetrelated: measurements collected by sensors attached or strictly related to the
asset

A External: measurements from external sensors
GA 63%900 Pagel0of 78




A Diagnostic: measurements collected by a passing distim train and other
diagnostic devices

A Maintenance: data related to maintenance operations / actions onaset

The dynamic datas also characterised by their criticality when dealing with Traffic
Management System (TM8gcisions Each IM in WPERFI, TRV and NR) has expressed its
evaluation of each variable in terms of TM®ical variable (a tick in the correspc$

table).
3.4. Switch

This section includes the representation of the railroad switch bas @assification
among all the physicahilway assets, on the identification of its su s and on the
relevant data that should be collecteéd identify the functional st e asset.

3.4.1. Asset classification

Switches are part of the infrastructure of a railway networky@nd they cacléssified as
specialized Track Equipmerrigure3.1 shows the ¢ lete classification of the asset with
respect to all the physical railway assets. Q

-

— Civil Works
/ Depot
— Ground Area

/.~ Line Section
— Infrastructure —¢
—Physical Assets — % ~—Maintenance & Repair Works...

— Crossin
— Train / =

Overhead Line {
~— Railway Station / ——— Current Track / Joint
W, __—————Substructure | —Permanent Way —— y/
— Track _— / ~——— Track Equipment —»<——Level Crossings
\ B Superstructure = Support Waorks -
vard \ -
' ~—Train Control Systems \
A —Weld

Transition Zones

Figur, 3.Wof Switchinto the railway taxonomy
3.4.2. Asset subcomp

Railroad switchessare posed of many-somponents, which are depicted ifigure3.2.
This picture shows ssification of the asset smponents and their categorization in

e d(f:&mse
v
N
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Track Equipment —-

Crossing
Joint
Level Crossings

Weld

—sActuation Devices —

—»Closure Panel

—» Crossing Panel

—Rail

——— Drive Bar

— Locking Elements

Points Operating Equipment

Lead Stock Closure Rail
—— Lead Switch Closure Rail

Stock Closure Rail

——————— Switch Closure Rail

——— Check Rails

Rail

Crossing Casting (Frog)

-- Switch Panel (Points) —

—Thermal Probes & Heaters -

Crossing Fabricated (Frog) —
Nose

—Wing Rails

——— Heel

Rail ——————=——"

—— Stretcher Bars.

~— Thermal Probes

Thermistors

Stock Rail
— Switch Rail

Toe

Figure3.2: Switch subcomponentsclassification

Point Rail

— Splice Rail

N

\Y

Moreover, Network Rail provided the technical pictureFifure3.3\which depicts a switch
and the associated labels for its compongnThe technic
subcomponents identified in the proposed asset clas(mation

'Y

e reflects the same

NetworkRail
T—

Supplementary Driv

Points Operating {May include supple ment

Heel Plates

B System
ary detectors)

Eearer Joints

—
SWITCH PANEL CLOSURE PANEL CROSSING PANEL

A n o0

Distance socks Heel Blocks e —— e na [N NA 0L LLL=TTTTTT H

nnnnnnnonnoonaoenoso ARAHET W L ﬂ'_mjm

MR [ % I i AR Il

0000000000000 0000yUpUUl0000U0U00UD000000000000

Eguipment ‘ ) BeaKer
{Actuation, Lock & Detection) Crossing (Fl'og} Unit \
: o [
/
Sarl = - = L L=
e - e
¥, | . \
= = - .
/ \
/ 1 'Ilr I“
Bar i Pact i !
Streteher Bar Stockfall Check Rail Check Rail Baseplate Pads Clip Serews

Support

Figure3.3: Technical picture of a Switch

: this document does not have to be intendeeither as a finalized document for a fully
omprehensive classification of railway asset®r as a newstandard for a railway
taxonomy an alternative classification (depicted Figure 3.4) is included for reference
purposes This classification of the switchas beerdeveloped by Network Ra#nd contains
some slightly differences from the one proposed in this document.

Finally it is worth to recall thatdepending on countries, the terminology might differ
significantly.
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NetworkRail
————

SWITCH PANEL ” CLOSURE PAMEL | | CROSSING PANEL
RAIL JOINTS (WELDED / FISH PLATED ! TEMPORARY} ‘
SWITCH (FORGED TRANSITION & WELD) and STOCK RAILS CLOSURE RAILS CROSSING (FROG) UNIT x
% g g E E @ Déf_g‘ch:(%E BLHOEEII‘%S ‘ ‘ EXTENDED CHECK RAILS [OFTIONAL) ‘ CHECK RAILS ‘
gell e |leull28 i I
= N = =
ol |l & ||gk||a8
W u,_.' -0 i RAIL FASTENINGS
Z3 E % % o (SCREWS [ CLIPS / RAIL PADS)
oo 5 @ o
II 1
‘ SLIDE PLATES FEE‘EIE_S BASE PLATES / INCLINED WEDGE ‘ CQEE:OE:I'IL ‘ BASE PLATES
II i
‘ BASE PLATE PADS
II I
BEARERS
(CONCRETE / TIMBER / STEEL HOLLOW / COMPOSITE) CABLE MANAGEMENT BEARERS
l BEARER JOINTS |
Schematic developed by the Network Rail S&C Systems Team
Figure3.4: Graphical representationef the Wk Rail classification
The following list recalls in textudbrm all st relevant components of a railway

switch, divided by the functions they i grouped by stqmnponent:
A Actuation devices \
- Drive bary &
- Locking element \
- Point operating,e POE
A ClosurePanef E

- Raill
D Lea ck'€losure Rail
Lead itch Closure Rail
Steck Closure Rail
Switch Closure Rail
A¢” Crossing Panel

Rail
D CheckRails

; O Crossing Casting (Frog)
Q O Crossing Fabricated (Frog)

ﬂ « OO

O

A Point Raijl
A Splice Rail
O Nose
O Wing Rails
A Switch PanelRoints:
- Rall
O Heel
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O Switch Rajl
O StockRrail,

O Toe

- Stretcher bars
A Thermal probes and heaters

- Thermal probes
- Thermistors

3.4.3. Data Tables

All the data mentioned in the following tables (or, at least, most ashjuldbe

¥

collected regularlyto create an historical database containing all the pos % formation
r -’

related to the functional behaviour of the monitored devices over thei i e.
STATIC Data TMS Critical
Variables
Name Data Type Refers to component NR RFI | TRV
Enumeration
Type (ordinary, inside

curved, outside
curved, three way)

ManifacturerModel*

String

Normal Position

Enumeration
(straight, left, right)

Length

Decimal (m, mm,
etc.)

Absolute Position

Geospatial

Mileage

Switch

Nominal Switch Motor
Voltage

Actuation devices POE

Nominal Switch Moto
Current

Actuation devices POE

NominalSwitch Mot
Power Consumption

Actuation devices POE

Nominal noeuyre
time

Actuation devices

Decimal

Actuation deviceg Locking
elements

Decimal (km/h)

Switch

Joints Type

Enumeration
(welded, insulated,
glued, etc.)

Switch- Points- Rail

Joints Nominal

Decimal (mm)

Switch- Points- Rail

! This variable is added for categorization purposes, so to be able to cluster different switches in to groups with

similar characteristics.

GA 63900
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STATIC Data TMS Critical
Variables
Name Data Type Refers to component NR RFI | TRV
Displacementif
applicablé)
Construction date Time Switch
Construction series | string Switch
Original Test Date Time Switch
Installation Date Time Switch
Table3.1: Switch: static data
-
DYNAMIC Data TMS Critical
Variables
Name Data Type REOBE Source info NR | RFI | TRV
component
Enumeration . . -
Current position (straight, left, Sw.ltCh_ Points- Internal
) Rail
right®)
Switch-
Device temperature | Decimal (°C) Thermal probes| (Internal
and heaters
Enumeration
(OK, KO, No
Device status Response, Switch Internal
Sufferancé
etc.)
Environmental . 0 Wi
Humidity Decimal (%) Nidnment) External
Environmental witch
) External
Pressure (environment)
Wind Speed SW't(.:h External
(environment)
Wind Direction SW't(.:h External
(environment)
Diagnostic
Switch (under | (Ground
Ballast status / adarg¢ Image structure) penetrating
radar, etc.)
. Decimal Switch (under | Assetrelated
lination e
(degrees) structure) (inclinometer)
mperature | Decimal (°C) Switch (under Assetrelated
structure)
d alert water Decimal (mm) | Switch (under | External

% For example, welded joints do hbave, obviously, any displacement between one rail and the next ones.

®This enwneration is designed to cope also withagy switches, although in many cases it might be sufficient

02 dzasS ay2N¥lIfté FyR AGNBOSNBERSE |a LRaAbGA2y Okajp SI2NR S3
switches).

*This value indicates a degraded statethe switch. The terminology might be different depending on the

reference country.

®This variable allows monitoring any unwanted variation of inclinations of the ballast.
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DYNAMIC Data

TMS Critical

Variables
Name Data Type REEITIE Source info NR RFI | TRV
component
level structure)
- . Switch (under | Assetrelated
Flood alert digital Binary structure) (Track circuits)
Switch N
Snow/Ice detection | Binary (enqunment) External
Actuation
devices
. . Actuation
SwitchMotor Voltage | Decimal (V) devices. POE Internal
. . Actuation
Switch Motor Current| Decimal (A) devices. POE Internal
Actuation
Switch Electromagnet Decimal (V) dewgesc Intern
Voltage Locking
Elements
Actuation
Switch Electromagnet : devices g ﬂ
Current Decimal (A) Locking
Manoeuvre time Time Internal
E_Iectromagnet Peak Time Internal
Time
ements
Manoeuvre total Actuation
X Internal
number devices

Total axle passages
(related to each
branch) per directi

Switch- Points-
Rail

Assetrelated
(Axle counter)

Total weight transit
(related to each
branch) per direefion

Decimal (kg)

Switch- Points-
Rail

Assetrelated
(Weight in
motion)

Switch- Points-

Assetrelated

Decimal (kg) . (Weight in
Rail .
motion)
Assetrelated
Switch- Points- | (Traffic
Integer .
oo Rail Management
branch) per direction
System)
Speed of passed train . . Assetrelated
(related to each Decimal (km/h) ;‘;"illt ch- Points- (train
branch) per direction odometry)
Wheel weight Decimalkg) Switch- Points- | Assetrelated
transited (related to 9 Rail (Weight in

GA 63900
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DYNAMIC Data TMS Critical
Variables
Name Data Type REEIE T Source info NR RFI | TRV
component
each rail) per motion)
direction
Gauge Decimal (m, Switch- Points- Diaanostic
9 mm, etc.) Rail 9
Rail profile (height, . Switch- Points- . .
width, etc.) Decimal (mm) Rail Diagnostic
Rail profile Image FSQ\;\IiIIt ch- Points- Diagnostic ( )
Enumeration . .
Joint status (OK, KO, Switch- Points- Diagnostic '
Rail
creeped, etc.)
JomF Displacemertif Decimal (mm) SWItCh— Points- Diagnosti
applicable Rail
Joint visual status Image g\glilltCh_ Points- Diagn
Switch- Points- i2anostid/
Vibration / Array of Rail (rail status; 9
. ; r lated
Accelerations Decimals (G) crack detecti .
(triggered)
Diagnostic /
Sounds Arra_y of Assetrelated
Decimals (dB) .
(triggered)

- . Diagnostic
Frictior! Decimal ( (tribometer)
Number of
maintenance Integer Switch Maintenance
interventions
mainienance > St Ok
. . s, months, | Switch Maintenance
interventions

etc.
frequency
Malnten € Time Switch Maintenance
interventions date
Maindtenanc
intervention start Time Switch Maintenance
tena_mce Time Switch Maintenance
ention end time

aintenance
intervention type String (code) Switch Maintenance
code
Maintenance String Switch Maintenance

® See comment about the nominal displacement of joints in the static data talbiieh also includes joint type.
" This variable refers to the forces that a train can act on the track in order to produce a movement.

GA 63900
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DYNAMIC Data TMS Critical
Variables
Name Data Type e Source info NR | RFI | TRV
component
intervention (could be
description supplied by
humans)
Code for failure that N
detgrmlned a String (code) Switch Maintenance
maintenance
intervention
Maintenance team
that made the String (code) Switch Maintenance
intervention
Moving switch blades _N.D.(_norr , N.D.(non
. invasive Switchg invasive
bearings status . . :
Lo techniques to | Actuation technique
(lubrication, wear, o . .
rust, etc.§ be studied in Devices be st in
T In2Rai) In2Ral)
Sand blocking moving SW'tCh.c . .
9 Image Actuation agnaostic
parts .
Devices
. . Switch agnostic
Ice blocking moving either camera
Image Actuyat
parts Vi or
thermograph)
WIteng
Obstructions Image ation Diagnostic
evices

%2:
3.5. Crossing % y

This section include

the physical rail

witch: dynamic data

representation of ttressing based on its classification among all
ets, on the identification of its subcomponents and on the relevant

data that should be'collectet identify the functional status of the asset.

3.5.1. Q:Ia’ssification
CroSsings are padf the infrastructure of a railway network, and they can be classified as

' d Track Equipmemigure3.5 shows the complete classification thfe asset with

% ct'to all the physical railway assets.

® See Deliverables of Work Packagel@novative S&C solutions of the In2Rail Project for more details
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— Civil Works
Depot
| — Ground Area
Infrastruct Line Section
— Infrastructure — [Crossing |
—Physical Assets — % ~— Maintenance & Repair Works Crossin:
Y ~— Train £ -~ Overhead Line n
Railway Station _— Current Track /! Joint
I\ __—————— Substructure | ——Permanent Way ——=— /
| —Track —_ ~———Track Equipment -+<——Level Crossings
\ e Superstructure —— Support Works \
Yard | = Switch
\, “— Train Control Systems \
| —Weld

" Transition Zones
Figure3.5: Position of Crossing into the railway taxonomy x

3.5.2. Asset subcomponents

Crossings are simple yet fundamental assets of a railway sybrare composed Ofaife
complex subcomponents, as shown iRigure3.6 and Figure3.7. There are :@ pes of

crossings, which can be categorized by:
A Angle Q

- Right

- Obtuse

- Acute
A Diversion

- Spring < )
- Crossover
- Scissors (Doublg)

- Gathering lines
- Diamond

BEvery different type of crossing ided in the subcomponents tizate been
identified. As an exampld?igur& s*adiamond crossingschematically with labels

identifying parts. >

— Check Rails
— Crossing (Frog)
Rail —
- ~—MNose
™ /- soint .
_ Wing Rails
Track Equipment —=« Level Crossings
' Switch
4 — Weld
A Figure3.6: Crossings sulsomponents classification

Stock Rails
SN
e ™~

-
< Frog

Diamond Rails

~~

Frog

QQ?\  S<

Guard (Check) Rails
Figure3.7: Diamond crossingechnical picture
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3.5.3. Data Tables
All the data mentioned in the following tables (or, at least, most ashjuldbe stored and
collected regularlyto create an historical database containing all the possible information

related to the functional behaviour of the monitored devices oveazitlentire lifetime.

STATIC Data TMS Critical
Variables
Name Data Type Refers to NR REI | TRV
component
Enumeration (right, obtuse, .
Type- Angle acute) Crossing
Enumeration (Spring, Crossove
Type- Diversion Scissors (Double), Gathering | Crossing
lines,Diamond)
Model String Crossing
Absolute Position Geospatial Crossing
Mileage Decimal (km) Crossing
Construction date Time @rossing
Construction series string Crossing
Original Test Date Time Crassing
Installation Date Time Cressing
Length Decimal (m, mm, etc.) Crossing
Altitude Decimal (m) Crossing
. : Enumeration Crossing
Traction System installeg (none, AC 25RV.50HzZ, ..
Type of rail Enumeration(56 €1, 60 E1, ...) Crossing
Type of ballast Enumeration (ballastess, with | Crossing
ballast)
Type of sleepers ERumesation (steel, wooden, ..| Crossing
Nominal Max Speed Crossing
(different for each Decimal (km/h)
direction)
) Enumeration (welded, .
Joints Type insulated, glued, etc.) Crossing
Joints Neminal : :
Displacérient Decimal (mm) Crossing
Figure3.8: Static data table for Crossings
DYNAMIC Data TMS Critical
Variables
Name Data Type Refers to component | Source info NR RFI | TRV
EnV|r.o!’1mentaI Decimal (%) CRO.SSING External
Mumidity (environment)
Environmental Decimal (°C) | Track (environment) | External
Temperature
Environmental Decimal (bars) CRO.SSING External
Pressure (environment)
Wind Speed Decimal (m/s) CRO.SSING External
(environment)
Wind Direction | Decimal CROSSING External

GA 63900
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DYNAMIC Data

TMS Critical

Variables
Name Data Type Refers to component | Source info NR | RFI | TRV
(degrees) (environment)
Diagnostic
Ballast status | Radarg Image CROSSING (under (Ground_
structure) penetrating
radar, etc.)
Ballast Decimal CROSSIN@nder Assetrelated
inclination (degrees) structure) (inclinometer)
Ballast Decimal (°C) CROSSING (under Assetrelated
temperature structure)
Flood alert . CROSSING (unéder
Decimal (mm) External <
water level structure)
Flood alertg Bina CROSSIN@nder Assetrelated
digital Yy structure) (Track circui
CROSSING
Snow/Ice , .
. Binary (environment) Extern
detection . :
Actuation devices
Total axle
passages \ ted
(related to each Integer CROSSING
xle counter)
branch) per
direction
Total weight
transited Assetrelated
(related to each| Decimal (kg) | CR (Weight in
branch) per motion)
direction
Load per axle
(each axle
zangda?; d Assetrelated
ggreg Decim CROSSING (Weight in
measure, motion)
related to each
branch) per
direction P 4
Total
paseie Assetrelated
latedto each| Integer CROSSING (Traffic
Management
r
System)
ssed trains Decimal Assetrelated
(related to each (km/h) CROSSING (train
branch) per odometry)
direction
Wheelweight
transited Assetrelated
(related to each| Decimal (kg) | CROSSING (Weight in
rail) per motion)
direction
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DYNAMIC Data

TMS Critical

Variables
Name Data Type Refers to component | Source info NR | RFI | TRV
Gauge Decimal (m, CROSSING Diagnostic
mm, etc.)
Rail profile
(height, width, | Decimal (mm) | CROSSING Diagnostic
etc.)
Rail profile Image CROSSING Diagnostic
Enumeration
Joint status (OK, KO, CROSSING Diagnostic
creeped, etc.)
Joint . . . «
; Decimal (mm) | CROSSING Diagnostic
Displacement
Joint visual Image CROSSING Diagnostic
status
Vibration / Array of CROSSING (rail statu| 2'29nostic/
: . . Assetre
Accelerations | DecimalqG) crack detection, etc.) (tg@gere
Array of CROSSING (rail statu D@I"OSIC
Sounds . . S ted
Decimals (dB) | crack detection, etc. :
triggered)
Friction Decimal (N) | CROSSING agnostic
(tribometer)
Number of
maintenance | Integer CROSSI Maintenance
interventions
maintenance | €AY 08
: . days, month ROSSING Maintenance
interventions
etc.)
frequency
Maintenance
interventions | Time CROSSING Maintenance
date
Maintenance
intervention }ime CROSSING Maintenance
start ti
Mainténan
i n Time CROSSING Maintenance
nce
tervention String (code) | CROSSING Maintenance
pE code
. Maintenance
Maintenance (could be
intervention String CROSSING .
- supplied by
description
humans)
Code for failure
that String (code) | CROSSING Maintenance

determined a

maintenance

GA 63900
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DYNAMIC Data TMS Critical
Variables

Name Data Type Refers to component | Source info NR | RFI | TRV

intervention

Maintenance
team that
made the
intervention

String (code) | CROSSING Maintenance

Figure3.9: Dynamicdata table for Crossings
3.6. Track (Rail)
This section includes the representation of the track based on its classification an
railway assets, on the identification of its subcomponents and on the relev
collectedto identify the functional status of theszet.

ofg, a physical
% at should be

Track is part of the infrastructure of a railway network, and it IS\the structure on which the

3.6.1. Asset classification

train runs.Figure3.10 showsthe complete classification of t with respect to all the
physical railway assets. (
'\
Civil Works
Depot
Ground Area
. Infrastructure Maintenance & Repair Workshop
Physical Assets Train Railway Station Permanent Way —»
Substructure Track Equipment
Track Support Works
Superstructure
Yard Train Centrol Systems
Transition Zones

Figure3.10: %‘ ‘ﬁack into the railway taxonomy

3.6.2. Asset subcomponen

Track is made by many onents, such as rails, fasteners, sleepers and ballast.

Ve —» Ballast

/' —Fasteners

~_———{Current Track &
—Permanent Way —>—" = Rail

\

~— Track Equipment
. Sleepers

Figure3.11: Track subcomponents classification
llowing list recalls also in textual form the most relevant comemts of a track:

allast
Rail
Sleepers
Fasteners

>
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All the data mentioned in the following tables (or, at leastj/most of it) has tstdne@d and collected
regularly in order to create an historical database camtainihg allithe possible information related to
the functional behaviour of the monitored devices over their entire lifetime.

Figure3.12: Technical picture of a piece of tra

3.6.3. Data Tables

Please note that, in the track case, all the vafiable$, (either static or dynamat)be specified in

relationshipwith a spatial/geographicavalue. eferring to a generic track is ambiguous
without this information, since track length m 20 m to 200 km.

STATIC Data TMS Critical

Variables

Name Refers to component NR RFI | TRV
Type | Track

Length Track

AbSP.IUte Geo Track

Position

Mileage Récimal (km) Track

Altit Decimal (m) Track

Tr Integer/String Track

Enumeration (switches, leve
. : Track
e S crossings, bridges, tunnels)
tion Enumeration

System (none, AC 25KV 50Hz, ...) | "acK

installed

Type ofrail Enumeration (56 E1, 60 E1, .| Track (undestructure)

Rail material | String Trackg Rail

Type of| Enumeration (ballastess,

ballast with ballast) Track (undestructure)

Type of| Enumeration (steel, wooder Track (sleepers)

sleepers .r)

Type of| Enumeration (Kype, Pandrol,| Track (fasteners)
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