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FS Italiane: one of the largest industrial groups in Italy

Operator of regional 
passenger transport (rail 

and road) in Germany

Integrated logistic 
operator (rail and 

road)

TrenitaliaRFI Italferr

Ferrovie dello Stato Italiane

Rail infrastructure
manager

Ministry of Economy and Finance

Operator of passenger 
rail transport in UK

Rail freight 
operator (Europe)

Civil and rail 
engineering

Netinera Group TX LogistikTrenitalia UK       C2C100%

100%

100%

100%

100% 55,7 %100%

Mercitalia Group

100%100 %

100%

Including 84 other companies

Ministry of sustainable infrastructures and mobility

M5
Concessionaire 

Lilla line (line 5) of 
the Milan Metro

36,7%

Railway company for 
passenger and freight 

rail transport in Greece

Trainose

Company for certification 
of rail components and 

systems

Italcertifer

Operator of
Passenger rail transport

100%

FS International

O&M and 
Integrated Mobility

100%

Operator 
of public bus transport 

Qbuzz

Busitalia Group

100%

100%

Local public transport  
service in the Netherlands

FS Technology

Railway HI-TECH Company

ANAS

Roads & Highways 
infrastructure

manager

100%

FS Italiane Group works in 5 continents with 99 companies
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RFI – Rete Ferroviaria Italiana S.p.A.

RFI is the company of the FS Italiane Group with the public role of Infrastructure
Manager.

As the body responsible for the lines, stations and systems, it guarantees access to the
italian network to the various railway undertakings, performs the maintenance and
ensures the safe circulation across the entire infrastructure, manages the investments
for the upgrading and improvement of railway lines and installations and develops the
technology of systems and materials.



The scenario
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The scenario Maintenance or 
traffic?
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How to face the scenario at best?

1. Reducing infastructure
ordinary maintenance
needs

2. Reducing maintenance
interventions length

3. Optimizing maintenance
scheduling



How to reduce ordinary
maintenance needs?
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How to reduce infrastructure ordinary maintenance needs? (1/3)
By renewing infrastructure (extraordinary maintenance)
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How to reduce infrastructure ordinary maintenance needs? (2/3)

By up-grading infrastructure (improvement maintenance)

High strength and 
friction ballast

R260 Hard railsPrestressed concrete 
sleepers

Under Sleeper Pads Flash weldings

Computer-based 
interlocking

LED signals Electronic Relay Armoured Cable Cu-Ag and Cu-Mg 
contact wire

Aluminium 
horizontal 
bracket

New pulley 
tensioning 
device

Flexible cable
dropper (Pendiflex)
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How to reduce infrastructure ordinary maintenance needs? (3/3)

By improving maintenance procedures

Preventive grinding 
By rectifying rail profiles, the contact geometry 
wheel-rail is improved. This reduces the contact 
stresses, i.e. the ordinary maintenance needs. 

Absolute track geometry
Tamping with reference to the design position of the track 
instead of the relative geometry reduces the dynamic 
loads, i.e. the ordinary maintenance needs.



How to reduce maintenance
interventions length?
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By improving the effectiveness of track possession procedures

How to reduce maintenance interventions length? (1/2)

4G/LTE/5G

Tablet

Traffic control room

Interlocking

Railway infrastructure

• The system allows maintainers to select via 
tablet the track circuits/sections to be 
possessed;

• The system allows maintainers to obtain
track possession in real time;

• No printed forms are required;

• The overall system is SIL4.

Maintainers
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By adopting high performance maintenance equipment

How to reduce maintenance interventions length? (2/2)

Multipurpose vehicles
Able to move in traffic
at 140 km/h

Rail road loaders
Able to lift up to 11 tons

Rail road vehicles
For bridge inspection

Multipurpose tamping machines
For track and turnouts tamping , ballast 
profiling and TG recording, able to move in 
traffic at 100 km/h.



How to optimize maintenance
scheduling?



16

Diagnostic Process

Corrective
Maintenance

Predictive
MaintenanceOn-condition

MaintenanceCyclical 
Maintenance

Cyclical 
Maintenance Process

Prognostic Process
After Failure 
Maintenance

How to optimize maintenance scheduling? 
By adopting condition based and predictive maintenance policies
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Which benefits may be achieved by adopting infrastructure diagnostics?

Benefits:

✓ Improved safety;

✓ Improved ergonomy;

✓ Improved objectivity;

✓ Improved traceability;

✓ Improved accountability;

✓ Improved effectiveness;

✓ Data driven maintenance policies.

PERMANENT 
DIAGNOSTICS

MOBILE 
DIAGNOSTICS

DIAGNOSTICS

• Interlocking

• Rail temperature monitoring

• Hot Axle Box detectors

• Multifunctional monitoring
gates

• Vertical loads detectors

• National fleet

• Regional fleets

Visual inspections
Manual measurements

Diagnostics
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Vulnerability of the «as is» framework

UNKNOWN 

TRACK DEFECT

UNKNOWN 

TRACK DEFECTMISSED SURVEY

SCHEDULED SURVEY

UNKNOWN 

TRACK DEFECT

REACTIVE 

APPROACH

PROFIT LOSS

UNDER 

PERFORMANCE

RESCHEDULED

SURVEY
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How to reduce missed surveys? 
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The «to be» diagnostic fleet

TYPE 3 TYPE 1 TYPE 4

Galileo 2.0

TYPE 2

TRACK – OCS – SIG - TLC

UT – MUIF – SIG

Sirter

Falco1 / Falco2

1th Class 
lines

(2 weeks)

2nd Class 
lines

(2 Months)

3rd/4th Class 
lines

(4/6  Months)

Entire Network

(6/12/24 Months)

Nodes, yards
and junctions

(4/6 Months)

Aldebaran 2.0

5

1

15

1

7

2

1 MUIF

2

Caronte 2.0

1

2

3

K1230 40
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Work in progress
From unloaded to loaded measurement of switch parameters The benefits:

MANUAL TOOLS

‘’CAM-FELIX’’ 
TROLLEYS

✓ Loaded measurements
✓ Increased productivity
✓ Increased ergonomy
✓ No track possession required
✓ Automatic data recording and 

transmission
✓ Centralised process
✓ Improved traceability
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PRECOMIPILED CHECK-LIST

VALIDATION OF DETECTED DEFECTS

AUTOMATIC VISUAL INSPECTION

TRACEABILITY

ACCOUNTABILITY

!

As Is

To Be

SUBJECTIVE 
EVALUATION

PEDESTRIAN SURVEY

Work in progress
From human visual inspection to automatic visual inspection

! ! !
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Certification to be issued by Accredia in 
compliance with the ISO EN 17025 standard, 
concerning  the competence of testing and 
calibration laboratories. First step:

Track Geometry and rail wear 
mobile diagnostics

Work in progress
ISO EN 17025 certification
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Curvature radius
250 m

Curvature radius
600 m

Maximum speed
120 km/h

Total lenght: 6000m

Work in progress
Ongoing studies to build a FATT: Freely Adjustable Test Track for TGRV calibration

Choose reference track

Run field trials

Verify output data

Track geometry measuring system 
compliant with specification

Is output data 
acceptable?

No

Yes

EN 13848
Testing of 

track geometry measuring system 

FI
EL

D
 T

ES
T

Bologna S.Donato circuit
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DATA COLLECTION

The “as is” data analysis and validation process
Redundancy in validation process

DATA ANALYSIS MAINTENANCE

ACT

PLAN

MONITOR

NO MAINTENANCE

Defects list
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DATA COLLECTION

Work in progress
Introducing AI for data validation

DATA ANALYSIS MAINTENANCE

ACT

PLAN

MONITOR

NO MAINTENANCE

Defects list
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Final thoughts

Artificial Intelligence can help to better 
identify and classify infrastructure defects…
…Artificial Intelligence can also help to predict 
defects…

…but don’t forget to keep human 
knowledge continuously trained, 
you still may need it!
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Marco Gallini

RFI - Rete Ferroviaria Italiana S.p.A.
Operation&Maintenance
Mobile Diagnostics and Maintenance Vehicles Department

Tel. +39 06 47306543 - Mob. +39 313 8063576
m.gallini@rfi.it

Via Prenestina, 39 - 00176 Rome (Italy)

Thank you!


