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The American Society of Civil Engineers 2021 Infrastructure Report Card

https://infrastructurereportcard.org/wp-
content/uploads/2020/12/2021-IRC-Executive-
Summary.pdf

https://infrastructurereportcard.org/wp-
content/uploads/2020/12/National_IRC_2021-
report.pdf

Executive Summary Full report

https://infrastructurereportcard.org/wp-content/uploads/2020/12/2021-IRC-Executive-Summary.pdf
https://infrastructurereportcard.org/wp-content/uploads/2020/12/National_IRC_2021-report.pdf


2021 Infrastructure Report Card Summit
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$50B 
2 Billion man-hours spent yearly 
on manual inspection of bridges
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Civil Infrastructure – One of the most asset 
and labour intensive industries

$2.2T Backlog on more than 1 million structures

$75B US Operation and maintenance of roads

178M trips over structurally deficient bridges

40% of roads are in poor or mediocre condition

IBM Maximo / © 2021 IBM Corporation
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Industry Solution based on Maximo Application 
Suite

Application Suite

Maximo for Civil Infrastructure

Bridge Risk Models, 
Failure Prediction, Next 

Best Maintenance 
Action, Critical Failure 

Risk

Motion, Vibration and 
Acoustic Sensor 

Integration, Time 
Series Data Analytics, 

Work Safety during 
Road/Rail Clossures

Monitor
Monitor and 

Detect 
Anomalies

Manage
Understand
and Manage

Assets

Health
Manage
Health

Predict
Use Data to 

Predict 
Failures

Visual 
Inspection

Visual 
Anomaly 
Detection

Safety
Actionable 
Insights for 

Worker 
Safety

Assist
Prescriptive 
Assistance 

for 
Technicians

Schedule
Schedule 
Work and 
Resources

Mobile
Inspect 

AI/Remote 
Assist

Current & Roadmap Capability

Bridge, road, rail & structure specific 
asset hierarchies, PMs, job plans, 

inspection and defect management 
templates, regulatory reports, linear and  

spatial  corridor management

Mobile/Offline Inspection, 
3D Defect Management, 

Closure Management, 
Bridge, Tunnel and Linear 

Health Dashboards

Image Analytics for 
Defect Detection 
Models: Crack, 

Corrosion, Rust, Algae, 
Scaling
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Industry Challenges: 

Risk of failure: Structures operating beyond 
their designed life, huge backlog of needed 
repairs

Maintenance costs rising: Manual 
inspections, increasing volume of maintenance 
tasks 

Improve sustainability: Extend the 
expected life time of structures

Compliance with rules and regulations 
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Vision: Sund & Bælt aspires to be the leader in building, 
operating and financing user-paid infrastructure that 

strengthens mobility in Denmark and Europe

STRATEGY AND     AMBITION



AMBITION FOR ASSET MANAGEMENT
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• Reduce operational 
cost 2% per year 
until 2023

• Keep constant cost 
level after 2023 
despite ageing 
assets

• Maintain quality and 
accessibility
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§ Instrument Infrastructure
§ Consolidate data 

§ Correlate Data
§ Manage Operations 

§ Execute Processes
§ Manage Activity 

§ AI Based 
§ pre-emptive

§ Improve Models
§ Continuous Learning

Connect

Monitor

Act

Predict

Optimize

From time-based to predictive maintenance



INTEGRATING DATA
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3D & 
BIM

Machine 
Learning

ERP

MAXIMO
FOR CIVIL 

INFRA-
STRUCTURE

SRO / 
SCADA

IoT 
Sensors

Power 
BIGIS

Weather 
OEM

Drawing 
handling

Doc-
ument 

handling

• A solution that makes it easy 
to integrate data from many 
sources

• Possesion planning on traffic 
corridors

• Understand and optimize 
maintenance cost



CONCRETE INSPECTION ON STOREBÆLT  
LARGESCALE CONSTRUCTIONS
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• Pylons • Anchor blocks • Piers
• Steel/Main cable/Catenary 

hanger

• General inspection of concrete structures on the East Bridge is challenging on the following 
constructions:



WHAT WE DID BEFORE
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• Manual inspections
• From the floor/ground
• Lifts/platforms
• Access facilities
• Rope

• Registrations
• Paper
• Digital (DB / APP)

• Challenges
• Traffic
• High costs
• The weather
• Slow soluble
• Hard to document









STRUCTURAL HEALTH MONITORING
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https://www.ibm.com/case-studies/sund-and-baelt/

https://www.ibm.com/case-studies/sund-and-baelt/
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Sund & Bælt achievements

– Costs of operation and maintenance (O&M) to decrease 2% year 
over year until 2023

– Expected lifetime of bridge increased from 100 to 200 years

Maximo is Helping

– Compliance with rules and regulations

– Common Asset Hierarchies

– Consistent procedures

– Full awareness of all assets and better control of contractors

Research is engaged

– Automated Drone flights

– Visual analytics of concrete defects



April 2021
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April 2021
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The context: Complexity of Italy’s motorway network

Average age of principal motorways section managed by ASPI Traffic evolution on the network

There is a need to rethink to the Italian service infrastructure 
over the next years, with a focus on the renovation and 

modernisation

~50 years

Traffic on the ASPI network from 1985 to 1995
index numbers - base year 1985

Traffic on the ASPI network from 1995-2019
index numbers - base year 1995

+60%

+35%

With the recovery post COVID-19 pandemic, there will be a 
transition of the mobility model that must be addressed on 

time

1985-1995

1995-2019



April 2021
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Digitalization of Asset and Organization

Rapidity of maintenance based on predictive 
analysis
(e.g., based on sensors installed in major works)

Improved effectiveness of controls on the 
Network
(e.g., drones for visual inspections)

Digitalization of Assets

Digitalization 
of Assets

Digitalization of 
the 

Organization

100+

80-100

Internal process speed
(e.g., Digital Factory on key processes –
performance management, procurement, 
maintenance)

Information transparency (e.g.,unique
data infrastructure, cloud/big data 
systems architecture)

Digitization of the Organization

Digitization of 
100% of key 
processes

Opex and Capex, 2020-23, € Million

Installation of
IoT sensors, 

drones/robot 
deployment



April 2021

28

ARGO
• Project Argo based on Asset Management Platform 

(IBM Maximo for Civil Infrastructures) allows to:

– Consolidate information on key components of 
infrastructures to surveillance, maintenance and 
sensors

– Digitalize the process of surveillance/ 
maintenance

– Ensure the traceability of information

• Argo integrated Platform manages :

– Bridges and Viaducts (about # 1.970 artworks)

– Overpass (about # 1.800)

– Tunnels (about #590)

– Safety barriers

– Noise reduction barriers

– Other assets

Next step

Relevant project not only for infrastructure management, but also to establish ASPI as a leader in the use of technology through a consolidated 

partnership with MOVYON and IBM for implementation in national and international new contexts



April 2021
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Objective: a new modernised network

GRAPHIC REPRESENTATION

1960 1980 2000 20402020 2060 2080 2100

Max. 
service 
life

Min. 
service 
life

Extension of service 
life (30/50 years)

100%
of the assets subject to 
"assessment" and intenvention

Barriers
(safety noise
remediation)

Plants

Bridges and 
Viaducts

Tunnels

Investment program enabled by a thorough effort for 
the "assessment" of works of art, started in 2019

~50%
of bridges
and viaducts built
before 1970 
(and ~93% before
1990)

~35%
of km of tunnels
built before 1970 
(and ~78% before
1990)
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One single 
system 
currently 
managing 
700k 
components 
(170 for each 
infrastructure) 
integrated 
with AINOP 
(Italian Gov.  
Database of 
Opere d’Arte)

1. Infrastructure hierarchy
definition

2. Data base creation, real digital 
infrastructure database
archive based on IBM Maximo

3. Data governance tools and 
data/process controls 
implementation

4. BIM Model generation from 
data stored in the solution

5. Inspection plan and – in a 
while – maintenance plan, 
assuring “near real time” data 
update (improving controlling 
system)

6. Natively integrated with AINOP 
– Ministry of Trasportatiom

7. CdA (Class of Attention) 
calculation from asset data in 
line with local regulations



April 2021
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Structured 
data and 
processes, 
controlled 
and aligned 
with 
guidelines of 
CSLP 

Dedicated 
Mobile App to 
support on-
site 
inspection

1. Inspection process definition aligned with 
CSLP (Consiglio Superiore dei lavori
Pubblici) guidelines

2. Each process step is controlled by an 
approved workflow and can only be taken 
in charge by designed roles

3. The Mobile Application support the 
inspector showing the activities that need 
to be performed, controlling the process

4. Each element to be inspected is proposed 
to the inspector who need to record the 
defect or the absence of defects

5. Each registered defect on components 
must have a precise localization and have 
its own associated picture

6. Real-time control of the execution – the 
inspection cannot be closed if each 
component has not been inspected

7. The BIM Model helps the inspector to 
identify and locate the assets to be 
inspected
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IoT sensors 
pilot on 
selected 
infrastructure

1. Infrastructure 
characterization through 
international experts and in 
collaboration with Italian 
Universities

2. Scientific Committee
organized from top Italian 
universities to coordinate 
experimental activities and 
structural monitoring

3. Analytic Model defined by the 
Scientific Committee

4. Data will flow in the system, 
monitoring the infrastructure 
health and supporting the 
decision making process
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Drones will 
capture data 
to build the 
Digital Twin 
of the  
infrastructure

AI will 
analyse  
pictures and 
suggest the 
inspector a 
defect 
classification

1. Drones will generate the 
“Digital Twin” of the 
infrastructure which can be 
“overlapped” to the existing 
simplified BIM Model

2. Operators can exectute 
inspections remotly thanks to 
the visual detailed 
reconstruction and/or analyze 
components that usally need 
special vehicle (e.g.: on 
bridges)

3. The Artificial Intelligence 
analyzes images provided by 
the drone and is capable to
identify and classify the 
defects, updating the database

4. The technology is helping the 
inspector to do his assessment
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https://www.ibm.com/case-studies/autostrade-
italia/?mhsrc=ibmsearch_a&mhq=autostrade

https://www.ibm.com/case-studies/autostrade-italia/?mhsrc=ibmsearch_a&mhq=autostrade
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Autostrade expects to provide more current Risk Assessment
– Instrumentation allowing  better  data to assist engineers  in assessing risk

IBM Research providing advanced analytics and automated model 
creation for defect detection and analysis. Automated scanning to reduce 
manual inspection effort 

Learn-by-doing:
Civil engineering know-how
– IDefinition of structural health thresholds per 

asset
– Definition of sensor installation templates
– Definition of best actions for each case
– Definition of maintenance criteria and

regular schedule 

Calibration, Understanding, Modeling
– Sensor data pre-processing and calibration
– Structural modeling 
– Interpretation and understanding of data



Think 2021: Next Generation AI and Asset Management for Civil 
Infrastructure

https://gateway.on24.com/view/orion/embeddable-
player/dist/index.html?eventid=3263748&sessionid=1&key=8BE2E
95AE465523D6EC45207E0F6C7FA&format=fhvideo1&source=stan
dalone&mode=launch&usercd=455054322&showCode=eliteibmste
rling&showId=857379&eventuserid=45505

IBM Maximo / © 2021 IBM Corporation

https://gateway.on24.com/view/orion/embeddable-player/dist/index.html?eventid=3263748&sessionid=1&key=8BE2E95AE465523D6EC45207E0F6C7FA&format=fhvideo1&source=standalone&mode=launch&usercd=455054322&showCode=eliteibmsterling&showId=857379&eventuserid=455054322&source=GATEWAY-857379&eventSubType=UPLOAD&hideTopBar=Y&rId=857379&rKey=801F3BD1DCD3CDE8D82D354582B243FB&showUserActions=rating&oriontokens=eventId-3263748%7CuserId-455054322%7CgatewayId-857379%7CexperienceId-%7CcontentType-video


Rail Operators Clients
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Industry Solution based on Maximo Application 
Suite

Application Suite

Maximo for Civil Infrastructure

Bridge Risk Models, 
Failure Prediction, Next 

Best Maintenance 
Action, Critical Failure 

Risk

Motion, Vibration and 
Acoustic Sensor 

Integration, Time 
Series Data Analytics, 

Work Safety during 
Road/Rail Clossures

Monitor
Monitor and 

Detect 
Anomalies

Manage
Understand
and Manage

Assets

Health
Manage
Health

Predict
Use Data to 

Predict 
Failures

Visual 
Inspection

Visual 
Anomaly 
Detection

Safety
Actionable 
Insights for 

Worker 
Safety

Assist
Prescriptive 
Assistance 

for 
Technicians

Schedule
Schedule 
Work and 
Resources

Mobile
Inspect 

AI/Remote 
Assist

Current & Roadmap Capability

Bridge, road, rail & structure specific 
asset hierarchies, PMs, job plans, 

inspection and defect management 
templates, regulatory reports, linear and  

spatial  corridor management

Mobile/Offline Inspection, 
3D Defect Management, 

Closure Management, 
Bridge, Tunnel and Linear 

Health Dashboards

Image Analytics for 
Defect Detection 
Models: Crack, 

Corrosion, Rust, Algae, 
Scaling
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Thank you
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