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1. Introduction

a) Overview of main infrastructures within ASPI’s network

b) Examples of ASPI’s digital solutions for infrastructure management

2. ARGO: digital asset management platform for bridges, viaducts and tunnels

3. Latest trends and future challenges of digitalization

4. Conclusions
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Autostrade per l’Italia (ASPI) is the largest road operator in
Europe.

Its network includes several types of key infrastructures,
each of which must be managed according to its specific
characteristics.

These infrastructural assets are distributed in the national
territory across the entire ASPI network, which is divided in
nine sub-networks called «Direzioni di Tronco».



Distribution on the national territory– Direzioni di Tronco

• DT1-Genova and DT3-Bologna are the ones with the highest
road length, with around 14% on the total network length. 

• DT2-Milano, DT4-Firenze, DT5-Fiano Romano, DT6-Cassino, 
DT7-Pescara and DT8-Bari show a similar road length, in 
the range 10-12%

• DT9-Udine is the one with the lowest road length, with 
about 6% of the total network length.
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Distribution on the national territory– Direzioni di Tronco
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• DT1-Genova has the highest concentration of bridges and 
viaducts, with about 26% of the total network amount.

• DT2-Milano, DT3-Bologna, DT4-Firenze, DT5-Fiano Romano, 
DT6-Cassino, DT7-Pescara, DT9-Udine have a similar 
concentration of bridges and viaducts, in the range of 8-12%.

• DT8-Bari has the lowest concentration of bridges and 
viaducts, with about 4% of the total network amount.
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Year of Construction

✓ ASPI’s network has a total of about 2000
bridges and viaducts (length > 10m). 

✓ Among these :

o About 8% were built before 1960

o About 44% were built between 1960 
and 1970

o About 31% were built between 1970 
and 1980

o About 18% were built after 1980

More than 50% of bridges and 
viaducts are over 50 years old.

8% 18%44% 31%
Key Considerations

Year of construction
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Distribution on the national territory– Direzioni di Tronco
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• DT1-Genova has the highest concentration of tunnels, 
with about 49% of the total network amount.

• Second and third place go to, respectively, DT4-Firenze
with 20% and DT7-Pescara with 11% of the total network 
amount. Fourth place is occupied by DT9-Udine with 8%.

• DT2-Milano, DT3-Bologna, DT5-Fiano Romano and DT6-
Cassino have similar concentrations of tunnels, in the 
range of 2-5%. DT8-Bari has no tunnels at all. 



Year of Construction

✓ The ASPI’s network has a total of about 
600 tunnels.

✓ Among these :

o About 2% were built before 1960

o About 41% were built between 1960 
and 1970

o About 26% were built between 1970 
and 1980

o About 31% were built after 1980

More than 50% of tunnels are over 
50 years old.

2% 31%41% 26%
Key Considerations

Year of construction
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The analysis of the several network’s assets requires attention to different technical aspects, problems
and difficulties that characterize the existing infrastructural heritage.

Vulnerability of materials to environmental actions (e.g.,
concrete degradation and corrosion of reinforcement)

Current loads and traffic flows that are higher than those
expected by the project

Intrinsic brittle behavior of some structural elements, for
which even minimal variations in the structural
characteristics compromises the resistant mechanisms for
which they were designed (e.g., dapped end beams, post-
tensioned cables)

Exceptional actions linked to longer return periods that
can compromise infrastructures’ safety (e.g., earthquakes,
landslide, floods)

The efficient management of several infrastructural assets can
only be achieved exploiting the potential of digital innovations.









For an advanced monitoring of pavement
health conditions and an easier 

management of maintenance activities.

Evolutive - Pavement Management System
E-PMS

Autostrade per l'Italia has adopted innovative digital solutions to enable an optimized management of
its network's infrastructural assets.

Two examples of such tools are represented by ARGO, for the management of bridges, viaducts and
tunnels, and E-PMS, for the management of road pavements.

ARGO

A unique platform for bridges, viaducts and 
tunnels monitoring and lifecycle management, 

for road operators and public administration.





Retain
the knowledge and skills 
acquired in over 30 years 
of infrastructure 
management

Innovate
available tools, introducing 
cutting-edge technologies and 
solutions

Increase
The operational possibilities of 
network’s infrastructural assets 
managers

Share
and ensure the traceability of 
information with stakeholders in 
total transparency

An innovative, integrated and certified system based 
on the IBM Maximo platform capable of integrating the 

inspection process, structural monitoring and 
maintenance.



Management of the 
data and information 
of the network assets 
(bridges, tunnels, etc.)

Digitalization of the 
inspection process using a 

dedicated mobile app, 
dynamic reporting with a 

data analytics system

Automatic data 
acquisition from 

sensors based on the 
IoT paradigm

Using Lidar, Drones, 
and Photogrammetry 

to Achieve a Digital 
Twin of the Asset

Digital inventory 
and BIM

Inspections, App 
and Reporting

Monitoring and 
IoT sensors

Digital Twin 
and AI



Each bridge or viaduct is discretized to have the 
information related to the specific elements.

The digital archive, based on IBM Maximo technology, is integrated with the Italian MIT AINOP system, 
allowing for the definition of data governance instruments and data control, quality of information and 
processes. 

The tunnel is broken down into its physical elements 
(barrels, by-passes, pits, culverts, portals and pitches) 
and logical elements (segments).

Data represents the asset and its parts: placements, classifications and attributes identify the work in its 
context. On each individual element it is possible to insert or modify several attributes related to the 
conformation and composition of the work.



➢ The system generates the simplified BIM model of the 
infrastructure and integrates it with the morphological 
data of the asset. Inspection can be planned and carried 
out by considering the history of asset status, tests and 
maintenance interventions (carried out and planned) 

➢ The defects will be accompanied by the information 
assets in an analytical and concise representation, 
through photographs, indicators of extent and severity, 
etc., showing the parts of the work verified and the 
anomalies found by the inspector in charge

➢ The system is accessible through PCs, smartphones and 
tablets and all activities are carried out under a single 
authorization process using a workflow consistent with 
the responsibilities assigned by the concessionaire

➢ Information can be traced during maintenance 
interventions, regarding the status of the asset at the 
beginning and end of the intervention, performed 
operations, used materials, elapsed time and future 
recommendation



All data flows into a data analytics 
system, where it is possible to carry 
out analysis in aggregated form 
across the whole network

Results can be visualized through 
plots and maps, and it is possible 
to produce dynamic reports

Infrastructure managers can take 
strategic decisions on a data-
driven basis, optimizing 
processes and costs



It can be possible (if permitted by 
regulations) to carry out remote 
inspections, without impacting 
traffic, operations and with a higher 
level of safety

This technology makes it possible to 
carry out inspections that can be 
fully replicated over the years. It is 
possible to observe the evolution of 
defects and anomalies over time.

High-definition images of hard-to-
reach structure components can 
be collected, and AI can be 
applied to support inspectors

Drones, equipped with cameras and 
LIDAR lasers, can perform 3D scan of 
the infrastructure. The Digital Twin 
can be created and integrated with 
the simplified BIM 
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The IoT sensors installed on the infrastructures monitor their health. They generate data that is 
automatically recorded on the platform and flows into the system in aggregated form, providing precise 
indicators for assessment. Drill-down can be performed on the individual components.



Input

It is then possible to produce a Decision Support System for monitoring, identifying, and communicating
to the bridge manager anomalous behavior of the monitored work with respect to its previous behavior or 
to reference limit states, in a fully automated manner.





➢Artificial Intelligence

➢Connected vehicles and smart infrastructures

➢Dynamic Digital Twins at large scale for risk 
and resilience assessments

Fatigue 

cracking

Patching

Raveling

Crack

https://autostrade-my.sharepoint.com/:v:/r/personal/chiara_falsi_movyon_com/Documents/GREECE%20-%20Propotional%20Tolling/Visita%20Aegean/Video%20Smart%20Road%20ENG.mp4?csf=1&web=1&e=LqSbTK




✓Reasons why digitalization is needed in 
infrastructure management

✓Examples of ASPI’s digital solutions to optimize 
infrastructure management across its network

✓Latest trends and future challenges

New digital technologies can serve as 
decision support tools for infrastructure 
management, allowing:

➢ Identification of critical situation

➢ Data driven decisions

➢ Transparent communication

Performance

Safety Sustainability
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