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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 sections and level crossings. 

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

Existing models capable of representing the static and dynamic data elements are then 

reviewed, and with none found to adequately represent both classifications of data 

independently a hybrid approach is proposed, under which the static elements of the data 

are described using railML, while the dynamic elements are described using the Open 

DŜƻǎǇŀǘƛŀƭ /ƻƴǎƻǊǘƛǳƳΩǎ {ŜƴǎƻǊa[ ƳƻŘŜƭΣ ǇŀǊǘ ƻŦ ǘƘŜ {ŜƴǎƻǊ ²Ŝb Enablement suite of 

standards. 

Finally, worked examples are provided showing how the approach may be applied to two of 

the asset types, the level crossing, and the switch. 
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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 in Europe 

JSON JavaScript Object Notation 

LC Level Crossing 

LVDT Linear Variable Differential Transformer 

N.D. Not Defined 

OGC Open Geospatial Consortium 

OP Operational Point 

POE Power Over Ethernet 

REST Representational state transfer 

RINF Register of Infrastructure 

SSN Semantic Sensor Network 

SWE Sensor Web Enablement 

SWEET Semantic Web for Earth and Environmental Terminology 

TMS Traffic Management System 

UIC Union Internationale des Chemins de fer 

W3C World Wide Web Consortium 

WGS84 World Geodetic System 1984 

XML eXtensible Markup Language 

XSD XML Schema Definition 
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1. Background 

The present document constitutes the Deliverable D9.1 άAsset Status Representationέ ƛƴ ǘƘŜ 

ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ tǊƻƧŜŎǘ ǘƛǘƭŜŘ άInnovative Intelligent Railέ όtǊƻƧŜŎǘ !ŎǊƻƴȅƳΥ In2Rail; Grant 

Agreement No 635900). 

This document has been prepared to provide recommendations for a data notation that can 

be used to represent the dynamic status of infrastructure assets within the In2Rail system, 

and specifically within the context of Work Package 9 (WP9) of the project. The notation is 

building on existing work wherever practicable, and, in particular, on existing open standards 

in the area supported by key stakeholder groups such as the UIC and ISO. 

The document will be the basis for a more extended work in Shift2Rail TD3.6 where all main 

IMs are present either directly (DB, SNCF) or through consortia (EUROC). 
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2. Objective / Aim 

This report aims to describe a data representation for the status of assets within the railway 

infrastructure. 

The approach to be taken will involve: 

Á Identification of the attributes needed to represent the operational status of a set of 

nine railway assets relevant to the TMS, as defined in other work packages within the 

In2Rail project; 

Á A review of existing modelling approaches to the problem area, and production of 

recommendations for modelling of assets within In2Rail WP9; 

Á tǊƻŘǳŎǘƛƻƴ ƻŦ άǇǊƻƻŦ ƻŦ ŎƻƴŎŜǇǘέ ŜȄŀƳǇƭŜǎ ƛƭƭǳǎǘǊŀǘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ proposed 

approach. 
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3. Asset status data 

3.1. Governance Structure 

This section aims at identifying, for each asset of the railway infrastructure, the variables to 

be monitored and that could play a role in the TMS and Maintenance Management decision-

making processes. 

The assets considered in this document are: 

1) Switch 

2) Crossing 

3) Track (Rail) 

4) Catenary 

5) Bridge 

6) Tunnel 

7) Embankments  

8) Line sections 

9) Level crossing 

3.2. Disclaimer 

This document introduces a taxonomy of the assets of the railway infrastructure referring to an 

ŀǎǎŜǘǎΩ ƴƻƳŜƴŎƭŀǘǳǊŜ ǿƛŘŜƭȅ ǳǎŜŘ ƛƴ ǘƘŜ Ǌŀƛƭǿŀȅ ǎŜŎǘƻǊΦ ¢ƘŜ ǘŀȄƻƴƻƳȅ has the only purpose of 

logically structure the subdivision of the variables to be monitored in the railway infrastructure per 

macro components of the involved assets. 

Therefore, taxonomy does not pretend to be recognised as a standard and does not consider all 

possible national variations and languages. 

3.3. Asset data classification 

First of all, the following distinction is provided between: 

Á Static data: related mainly to static characteristics of the asset under examination 

(e.g. GPS absolute position, ...); 

Á Dynamic data: data coming either from recordings of the usage of the asset (e.g. 

number of trains passed over the asset, ...) or from external devices/sensors (e.g. 

environmental temperature, rail profile measurements, ...) and maintenance 

operations (e.g. number of maintenance operations during lifetime, ...). 

Moreover, dynamic data can be classified in the following way: 

Á Internal: measurements collected internally from the asset; 

Á Asset-related: measurements collected by sensors attached or strictly related to the 

asset; 

Á External: measurements from external sensors; 
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Á Diagnostic: measurements collected by a passing diagnostic train and other 

diagnostic devices; 

Á Maintenance: data related to maintenance operations / actions on the asset. 

The dynamic data is also characterised by their criticality when dealing with Traffic 

Management System (TMS) decisions. Each IM in WP9 (RFI, TRV and NR) has expressed its 

evaluation of each variable in terms of TMS-critical variable (a tick in the corresponding 

table). 

3.4. Switch 

This section includes the representation of the railroad switch based on its classification 

among all the physical railway assets, on the identification of its subcomponents and on the 

relevant data that should be collected to identify the functional status of the asset. 

3.4.1. Asset classification 

Switches are part of the infrastructure of a railway network, and they can be classified as 

specialized Track Equipment. Figure 3.1 shows the complete classification of the asset with 

respect to all the physical railway assets. 

 
Figure 3.1: Position of Switch into the railway taxonomy 

3.4.2. Asset sub-components 

Railroad switches are composed of many sub-components, which are depicted in Figure 3.2. 

This picture shows the classification of the asset sub-components and their categorization in 

five different classes. 
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Figure 3.2: Switch sub-components classification 

Moreover, Network Rail provided the technical picture of Figure 3.3, which depicts a switch 

and the associated labels for its components. The technical picture reflects the same 

subcomponents identified in the proposed asset classification. 

 
Figure 3.3: Technical picture of a Switch 

Since this document does not have to be intended neither as a finalized document for a fully 

comprehensive classification of railway assets, nor as a new standard for a railway 

taxonomy, an alternative classification (depicted in Figure 3.4) is included for reference 

purposes. This classification of the switch has been developed by Network Rail, and contains 

some slightly differences from the one proposed in this document. 

Finally, it is worth to recall that depending on countries, the terminology might differ 

significantly. 
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Figure 3.4: Graphical representation of the Network Rail classification 

The following list recalls in textual form all the most relevant components of a railway 

switch, divided by the functions they implement or grouped by super-component: 

Á Actuation devices: 

- Drive bar, 
- Locking elements, 
- Point operating equipment ς POE; 

Á Closure Panel: 

- Rail: 
Ǒ Lead Stock Closure Rail, 
Ǒ Lead Switch Closure Rail, 
Ǒ Stock Closure Rail, 
Ǒ Switch Closure Rail; 

Á Crossing Panel: 

- Rail: 
Ǒ Check Rails, 
Ǒ Crossing Casting (Frog), 
Ǒ Crossing Fabricated (Frog): 
Á Point Rail, 
Á Splice Rail; 

Ǒ Nose, 
Ǒ Wing Rails; 

Á Switch Panel (Points): 

- Rail: 
Ǒ Heel, 
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Ǒ Switch Rail, 
Ǒ Stock Rail, 
Ǒ Toe; 

- Stretcher bars; 
Á Thermal probes and heaters: 

- Thermal probes, 
- Thermistors. 

3.4.3. Data Tables 

All the data mentioned in the following tables (or, at least, most of it) should be stored and 

collected regularly to create an historical database containing all the possible information 

related to the functional behaviour of the monitored devices over their entire lifetime. 

 

STATIC Data TMS Critical 
Variables 

Name Data Type Refers to component NR RFI TRV 

Type 

Enumeration 
(ordinary, inside 
curved, outside 
curved, three way) 

Switch    

Manifacturer Model1 String Switch    

Normal Position 
Enumeration 
(straight, left, right) 

Switch (Rail)    

Length 
Decimal (m, mm, 
etc.) 

Switch    

Absolute Position Geospatial Switch    

Mileage Decimal (km) Switch    

Nominal Switch Motor 
Voltage 

Decimal (V) Actuation devices - POE    

Nominal Switch Motor 
Current 

Decimal (A) Actuation devices - POE    

Nominal Switch Motor 
Power Consumption 

Decimal (W) Actuation devices - POE    

Nominal manoeuvre 
time 

Time Actuation devices    

Locking nominal 
electromagnetic 
power 

Decimal 
Actuation devices ς Locking 
elements 

   

Nominal Max Speed 
(different for each 
direction) 

Decimal (km/h) Switch    

Joints Type 
Enumeration  
(welded, insulated, 
glued, etc.) 

Switch - Points - Rail    

Joints Nominal Decimal (mm) Switch - Points - Rail    

                                                           

1
 This variable is added for categorization purposes, so to be able to cluster different switches in to groups with 

similar characteristics. 
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STATIC Data TMS Critical 
Variables 

Name Data Type Refers to component NR RFI TRV 

Displacement (if 
applicable2) 

Construction date Time Switch    

Construction series string Switch    

Original Test Date Time Switch    

Installation Date Time Switch    
Table 3.1: Switch: static data 

 

DYNAMIC Data TMS Critical 
Variables 

Name Data Type 
Refers to 
component 

Source info NR RFI TRV 

Current position 
Enumeration 
(straight, left, 
right3) 

Switch - Points - 
Rail 

Internal    

Device temperature Decimal (°C) 
Switch - 
Thermal probes 
and heaters 

Internal    

Device status 

Enumeration 
(OK, KO, No-
Response, 
Sufferance4, 
etc.) 

Switch Internal    

Environmental 
Humidity 

Decimal (%) 
Switch 
(environment) 

External    

Environmental 
Pressure 

Decimal (bars) 
Switch 
(environment) 

External    

Wind Speed Decimal (m/s) 
Switch 
(environment) 

External    

Wind Direction 
Decimal 
(degrees) 

Switch 
(environment) 

External    

Ballast status Radar ς Image 
Switch (under-
structure) 

Diagnostic 
(Ground 
penetrating 
radar, etc.) 

   

Ballast inclination5 
Decimal 
(degrees) 

Switch (under-
structure) 

Asset-related 
(inclinometer) 

   

Ballast temperature Decimal (°C) 
Switch (under-
structure) 

Asset-related    

Flood alert - water Decimal (mm) Switch (under- External    

                                                           

2
 For example, welded joints do not have, obviously, any displacement between one rail and the next ones. 

3
 This enumeration is designed to cope also with 3-way switches, although in many cases it might be sufficient 
ǘƻ ǳǎŜ άƴƻǊƳŀƭέ ŀƴŘ άǊŜǾŜǊǎŜέ ŀǎ Ǉƻǎƛǘƛƻƴ ŎŀǘŜƎƻǊƛŜǎ όŦƻǊ ŜȄŀƳǇƭŜ ƛƴ ¦YΣ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ǾŜǊȅ ŦŜǿ о-way 
switches).  
4
 This value indicates a degraded state of the switch. The terminology might be different depending on the 

reference country. 
5
 This variable allows monitoring any unwanted variation of inclinations of the ballast. 
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DYNAMIC Data TMS Critical 
Variables 

Name Data Type 
Refers to 
component 

Source info NR RFI TRV 

level structure) 

Flood alert ς digital Binary 
Switch (under-
structure) 

Asset-related 
(Track circuits) 

   

Snow/Ice detection Binary 

Switch 
(environment) 
Actuation 
devices 

External    

Switch Motor Voltage Decimal (V) 
Actuation 
devices - POE 

Internal    

Switch Motor Current Decimal (A) 
Actuation 
devices - POE 

Internal    

Switch Electromagnet 
Voltage 

Decimal (V) 

Actuation 
devices ς 
Locking 
Elements 

Internal    

Switch Electromagnet 
Current 

Decimal (A) 

Actuation 
devices - 
Locking 
Elements 

Internal    

Manoeuvre time Time 
Actuation 
devices 

Internal    

Electromagnet Peak 
Time 

Time 

Actuation 
devices - 
Locking 
Elements 

Internal    

Manoeuvre total 
number 

Integer 
Actuation 
devices 

Internal    

Total axle passages 
(related to each 
branch) per direction 

Integer 
Switch - Points - 
Rail 

Asset-related 
(Axle counter) 

   

Total weight transited 
(related to each 
branch) per direction 

Decimal (kg) 
Switch - Points - 
Rail 

Asset-related 
(Weight in 
motion) 

   

Load per axle (each 
axle passed or 
aggregated measure, 
related to each 
branch) per direction 

Decimal (kg) 
Switch - Points - 
Rail 

Asset-related 
(Weight in 
motion) 

   

Total train passages 
(related to each 
branch) per direction 

Integer 
Switch - Points - 
Rail 

Asset-related 
(Traffic 
Management 
System) 

   

Speed of passed trains 
(related to each 
branch) per direction 

Decimal (km/h) 
Switch - Points - 
Rail 

Asset-related 
(train 
odometry) 

   

Wheel weight 
transited (related to 

Decimal (kg) 
Switch - Points - 
Rail 

Asset-related 
(Weight in 
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DYNAMIC Data TMS Critical 
Variables 

Name Data Type 
Refers to 
component 

Source info NR RFI TRV 

each rail) per 
direction 

motion) 

Gauge 
Decimal (m, 
mm, etc.) 

Switch - Points - 
Rail 

Diagnostic    

Rail profile (height, 
width, etc.) 

Decimal (mm) 
Switch - Points - 
Rail 

Diagnostic    

Rail profile Image 
Switch - Points - 
Rail 

Diagnostic    

Joint status 
Enumeration  
(OK, KO, 
creeped, etc.) 

Switch - Points - 
Rail 

Diagnostic    

Joint Displacement (if 
applicable)6 

Decimal (mm) 
Switch - Points - 
Rail 

Diagnostic    

Joint visual status Image 
Switch - Points - 
Rail 

Diagnostic    

Vibration / 
Accelerations 

Array of 
Decimals (G) 

Switch - Points - 
Rail (rail status, 
crack detection, 
etc.) 

Diagnostic/ 
Asset-related 
(triggered) 

   

Sounds 
Array of 
Decimals (dB) 

Switch - Points - 
Rail (rail status, 
crack detection, 
etc.) 

Diagnostic / 
Asset-related 
(triggered) 

   

Friction7 Decimal (N) 
Switch - Points - 
Rail 

Diagnostic 
(tribometer) 

   

Number of 
maintenance 
interventions 

Integer Switch Maintenance    

Scheduled 
maintenance 
interventions 
frequency 

Time όŜŀŎƘ ά·έ 
days, months, 
etc.) 

Switch Maintenance    

Maintenance 
interventions date 

Time Switch Maintenance    

Maintenance 
intervention start 
time 

Time Switch Maintenance    

Maintenance 
intervention end time 

Time Switch Maintenance    

Maintenance 
intervention type 
code 

String (code) Switch Maintenance    

Maintenance String Switch Maintenance    

                                                           

6
 See comment about the nominal displacement of joints in the static data table, which also includes joint type. 

7
 This variable refers to the forces that a train can act on the track in order to produce a movement. 
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DYNAMIC Data TMS Critical 
Variables 

Name Data Type 
Refers to 
component 

Source info NR RFI TRV 

intervention 
description 

(could be 
supplied by 
humans) 

Code for failure that 
determined a 
maintenance 
intervention 

String (code) Switch Maintenance    

Maintenance team 
that made the 
intervention 

String (code) Switch Maintenance    

Moving switch blades 
bearings status 
(lubrication, wear, 
rust, etc.)8 

N.D. (non-
invasive 
techniques to 
be studied in 
In2Rail) 

Switch ς 
Actuation 
Devices 

N.D. (non-
invasive 
techniques to 
be studied in 
In2Rail) 

   

Sand blocking moving 
parts 

Image 
Switch ς 
Actuation 
Devices 

Diagnostic    

Ice blocking moving 
parts 

Image 
Switch ς 
Actuation 
Devices 

Diagnostic 
(either camera 
or 
thermograph) 

   

Obstructions Image 
Switch ς 
Actuation 
Devices 

Diagnostic    

Table 3.2: Switch: dynamic data 

3.5. Crossing 

This section includes the representation of the crossing based on its classification among all 

the physical railway assets, on the identification of its subcomponents and on the relevant 

data that should be collected to identify the functional status of the asset. 

3.5.1. Asset classification 

Crossings are part of the infrastructure of a railway network, and they can be classified as 

specialized Track Equipment. Figure 3.5 shows the complete classification of the asset with 

respect to all the physical railway assets. 

                                                           

8
 See Deliverables of Work Package 2 ς Innovative S&C solutions of the In2Rail Project for more details 
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Figure 3.5: Position of Crossing into the railway taxonomy 

3.5.2. Asset sub-components 

Crossings are simple yet fundamental assets of a railway system that are composed of a few 

complex sub-components, as shown in Figure 3.6 and Figure 3.7. There are several types of 

crossings, which can be categorized by: 

Á Angle: 

- Right, 
- Obtuse, 
- Acute, 

Á Diversion: 

- Spring, 
- Crossover, 
- Scissors (Double), 
- Gathering lines, 
- Diamond. 

Every different type of crossing can be divided in the subcomponents that have been 

identified. As an example, Figure 3.7 shows a diamond crossing schematically with labels 

identifying parts. 

 
Figure 3.6: Crossings sub-components classification 

 
Figure 3.7: Diamond crossing technical picture 
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3.5.3. Data Tables 

All the data mentioned in the following tables (or, at least, most of it) should be stored and 

collected regularly to create an historical database containing all the possible information 

related to the functional behaviour of the monitored devices over their entire lifetime. 

STATIC Data TMS Critical 
Variables 

Name Data Type Refers to 
component 

NR RFI TRV 

Type - Angle 
Enumeration (right, obtuse, 
acute) 

Crossing    

Type - Diversion 
Enumeration (Spring, Crossover, 
Scissors (Double), Gathering 
lines, Diamond) 

Crossing    

Model String Crossing    

Absolute Position Geospatial Crossing    

Mileage Decimal (km) Crossing    

Construction date Time Crossing    

Construction series string Crossing    

Original Test Date Time Crossing    

Installation Date Time Crossing    

Length Decimal (m, mm, etc.) Crossing    

Altitude Decimal (m) Crossing    

Traction System installed 
Enumeration 
(none, AC 25kV 50Hz, ...) 

Crossing 
   

Type of rail Enumeration (56 E1, 60 E1, ...) Crossing    

Type of ballast 
Enumeration (ballast-less, with 
ballast) 

Crossing 
   

Type of sleepers Enumeration (steel, wooden, ...) Crossing    

Nominal Max Speed 
(different for each 
direction) 

Decimal (km/h) 
Crossing 

   

Joints Type 
Enumeration (welded, 
insulated, glued, etc.) 

Crossing    

Joints Nominal 
Displacement 

Decimal (mm) Crossing    

Figure 3.8: Static data table for Crossings 

DYNAMIC Data TMS Critical 
Variables 

Name Data Type Refers to component Source info NR RFI TRV 

Environmental 
Humidity 

Decimal (%) 
CROSSING 
(environment) 

External    

Environmental 
Temperature 

Decimal (°C) Track (environment) External    

Environmental 
Pressure 

Decimal (bars) 
CROSSING 
(environment) 

External    

Wind Speed Decimal (m/s) 
CROSSING 
(environment) 

External    

Wind Direction Decimal CROSSING External    
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DYNAMIC Data TMS Critical 
Variables 

Name Data Type Refers to component Source info NR RFI TRV 

(degrees) (environment) 

Ballast status Radar ς Image 
CROSSING (under-
structure) 

Diagnostic 
(Ground 
penetrating 
radar, etc.) 

   

Ballast 
inclination 

Decimal 
(degrees) 

CROSSING (under-
structure) 

Asset-related 
(inclinometer) 

   

Ballast 
temperature 

Decimal (°C) 
CROSSING (under-
structure) 

Asset-related    

Flood alert - 
water level 

Decimal (mm) 
CROSSING (under-
structure) 

External    

Flood alert ς 
digital 

Binary 
CROSSING (under-
structure) 

Asset-related 
(Track circuits) 

   

Snow/Ice 
detection 

Binary 
CROSSING 
(environment) 
Actuation devices 

External    

Total axle 
passages 
(related to each 
branch) per 
direction 

Integer CROSSING 
Asset-related 
(Axle counter) 

   

Total weight 
transited 
(related to each 
branch) per 
direction 

Decimal (kg) CROSSING 
Asset-related 
(Weight in 
motion) 

   

Load per axle 
(each axle 
passed or 
aggregated 
measure, 
related to each 
branch) per 
direction 

Decimal (kg) CROSSING 
Asset-related 
(Weight in 
motion) 

   

Total train 
passages 
(related to each 
branch) per 
direction 

Integer CROSSING 

Asset-related 
(Traffic 
Management 
System) 

   

Speed of 
passed trains 
(related to each 
branch) per 
direction 

Decimal 
(km/h) 

CROSSING 
Asset-related 
(train 
odometry) 

   

Wheel weight 
transited 
(related to each 
rail) per 
direction 

Decimal (kg) CROSSING 
Asset-related 
(Weight in 
motion) 
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DYNAMIC Data TMS Critical 
Variables 

Name Data Type Refers to component Source info NR RFI TRV 

Gauge 
Decimal (m, 
mm, etc.) 

CROSSING Diagnostic    

Rail profile 
(height, width, 
etc.) 

Decimal (mm) CROSSING Diagnostic    

Rail profile Image CROSSING Diagnostic    

Joint status 
Enumeration  
(OK, KO, 
creeped, etc.) 

CROSSING Diagnostic    

Joint 
Displacement 

Decimal (mm) CROSSING Diagnostic    

Joint visual 
status 

Image CROSSING Diagnostic    

Vibration / 
Accelerations 

Array of 
Decimals (G) 

CROSSING (rail status, 
crack detection, etc.) 

Diagnostic/ 
Asset-related 
(triggered) 

   

Sounds 
Array of 
Decimals (dB) 

CROSSING (rail status, 
crack detection, etc.) 

Diagnostic / 
Asset-related 
(triggered) 

   

Friction Decimal (N) CROSSING 
Diagnostic 
(tribometer) 

   

Number of 
maintenance 
interventions 

Integer CROSSING Maintenance    

Scheduled 
maintenance 
interventions 
frequency 

¢ƛƳŜ όŜŀŎƘ ά·έ 
days, months, 
etc.) 

CROSSING Maintenance    

Maintenance 
interventions 
date 

Time CROSSING Maintenance    

Maintenance 
intervention 
start time 

Time CROSSING Maintenance    

Maintenance 
intervention 
end time 

Time CROSSING Maintenance    

Maintenance 
intervention 
type code 

String (code) CROSSING Maintenance    

Maintenance 
intervention 
description 

String CROSSING 

Maintenance 
(could be 
supplied by 
humans) 

   

Code for failure 
that 
determined a 
maintenance 

String (code) CROSSING Maintenance    
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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    

Figure 3.9: Dynamic data table for Crossings 

3.6. Track (Rail) 
This section includes the representation of the track based on its classification among all the physical 

railway assets, on the identification of its subcomponents and on the relevant data that should be 

collected to identify the functional status of the asset. 

3.6.1. Asset classification 

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

train runs. Figure 3.10 shows the complete classification of the asset with respect to all the 

physical railway assets. 

 
Figure 3.10: Position of Track into the railway taxonomy 

3.6.2. Asset sub-components 

Track is made by many sub-components, such as rails, fasteners, sleepers and ballast.  

 
Figure 3.11: Track sub-components classification 

The following list recalls also in textual form the most relevant components of a track: 

Á Ballast; 

Á Rail; 

Á Sleepers; 

Á Fasteners. 
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Figure 3.12: Technical picture of a piece of track 

3.6.3. Data Tables 

All the data mentioned in the following tables (or, at least, most of it) has to be stored and collected 

regularly in order to create an historical database containing all the possible information related to 

the functional behaviour of the monitored devices over their entire lifetime. 

Please note that, in the track case, all the variables (either static or dynamic) must be specified in 

relationship with a spatial/geographical value. Indeed, referring to a generic track is ambiguous 

without this information, since track length can span from 20 m to 200 km. 

STATIC Data TMS Critical 
Variables 

Name Data Type Refers to component NR RFI TRV 

Type 
Enumeration 
(straight line, curved track, ...) 

Track    

Length Decimal (m, mm, etc.) Track    

Absolute 
Position 

Geospatial Track    

Mileage Decimal (km) Track    

Altitude Decimal (m) Track    

Track ID Integer/String Track    

Track 
elements 

Enumeration (switches, level 
crossings, bridges, tunnels) 

Track    

Traction 
System 
installed 

Enumeration 
(none, AC 25kV 50Hz, ...) 

Track    

Type of rail Enumeration (56 E1, 60 E1, ...) Track (under-structure)    

Rail material String Track ς Rail    

Type of 
ballast 

Enumeration (ballast-less, 
with ballast) 

Track (under-structure)    

Type of 
sleepers 

Enumeration (steel, wooden, 
...) 

Track (sleepers)    

Type of Enumeration (k-type, Pandrol, Track (fasteners)    












































































































