
Accelerate Bridge Monitoring 
and Gain Improved Insights through Digital Twins



In the United States, 42% of bridges  
are at least 50 years old, and 46,000 

 are structurally deficient.  
It is time to modernize and digitize bridge management. It is time  

to leverage innovative digital technology to improve insights and outcomes, 
ensuring the safety of our infrastructure assets and community.
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Modernizing Bridge Management 
through Digital Twins
Agencies responsible for monitoring bridges are facing a significant backlog of assets  
that need maintenance and rehabilitation. Prioritizing repairs based on the most critical  
needs is becoming increasingly important as maintenance and construction costs increase.  
A data-rich digital twin empowers professionals to effectively allocate resources where they 
are needed by providing a more complete picture of the current state of the bridge.    

 ◆ Technology can help monitor and analyze bridge health and performance:  
Data analytics, sensor technologies, and digital twins can provide insights into how  
bridges are performing and how they are affected by environmental conditions.

 ◆ Bridge monitoring can inform budget and safety decisions:  
By using digital technology to capture and visualize data, stakeholders can prioritize  
the most critical bridges and allocate resources efficiently and effectively.

 ◆ Artificial intelligence and machine learning can enhance data analysis:  
AI and ML can help identify data that falls outside of acceptable limits and behavioral 
changes that can indicate potential risks or failures.

3



What Is a Digital Twin
A digital twin is a digital representation of a physical asset, process, or system, as well  
as the engineering information that allows us to understand and model its performance.  

A digital twin is continuously updated with data from multiple sources, including sensors  
and surveying, to represent its near real-time status, and can incorporate rehabilitation 
design data. A digital twin enables users to visualize the bridge, check its status, perform 
analysis, and generate insights to ensure the right work is undertaken at the right time  
and the right place.

Inspection Data
Cracking, Corrosion, Delamination, 

General Defect Identification  

Historical Data
Bridge Inspection Reports, 
Commissioning Documents

Reality Data
Photos, Videos, Reality Mesh, 
Points Clouds, Construction Progress 

Sensor Data
Global Structural Integrity IoT Sensors 

Bridge Engineering Data
2D, 3D & 4D Design Models, 

PDF Drawings, Analysis, Specs

Enterprise Data
APM, ERP, EAM, ALIM

Geotechnical Data
Soil boring logs, Foundations, Compliance

Geospatial Data
GIS, Maps, Terrains, TINs

Digital Twin
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How Bridge Monitoring Can Help 
Make Critical Decisions
Bentley Systems provides a pioneering digital twin solution that spans the entire  
bridge asset lifecycle, enabling users to make informed decisions and deliver  
improved outcomes.

Bentley’s bridge monitoring and inspection solution supports organizations and 
professionals that monitor, inspect, and repair bridges around the world. Using data 
captured from drones through iTwin® Capture, as well as real-time Internet of Things (IoT) 
sensor data through iTwin IoT, you can quickly create a 3D digital twin of your bridge  
to speed up the inspection process and improve decision-making. Using an open digital 
twin approach to gain operational insights into bridge infrastructure with iTwin Experience 
will help improve deliverables, promote safety, and increase efficiency.  
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iTwin Capture
Capture reality as the digital  
context for design, build, and 
operations workflows
iTwin Capture quickly creates a highly detailed 
3D reality mesh of your reality data using simple 
photographs or point clouds created from any 
digital camera, scanner, or mobile mapping 
device. The 3D model provides designers full 
visibility to existing conditions, enabling better 
and faster design recommendations.

iTwin IoT
Gain performance insights to  
critical infrastructure with IoT  
health and condition monitoring 
iTwin IoT gathers near real-time data and insights  
on your structures with field sensors to improve 
decision-making. By connecting IoT sensors  
to the digital twin, you can monitor the status  
of your bridge in real time to get an up-to-date 
view of asset health. Infrastructure IoT can be used 
effectively for real-time safety and risk monitoring  
in operations and construction activities.

iTwin Experience
Connect engineering, spatial,  
and enterprise data to create  
immersive digital twins
iTwin Experience empowers insights into critical 
infrastructure by visualizing your digital twin  
and helping you navigate within it. The application  
acts as a “single pane of glass” that overlays 
engineering technology (ET), operations technology 
(OT), and information technology (IT) to visualize  
and analyze infrastructure digital twins in their  
full context, at any level of granularity, at any scale,  
all geocoordinated and fully searchable.
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Bridge Monitoring Workflow

Capture
Easier, consistent 
capture from a variety  
of devices and sensors

Federate
Quickly stitch together 
data from multiple 
directions or data systems

Inspect
Empower inspections 
with AI/ML, improved  
QA/QC, and spatial IoT

Capture
 ◆ Empower your staff – Capture more information  

in the field. 

 ◆ Improve context – The project sense of scale, 
proximity, and item reference may be better 
understood later in the project lifecycle.

 ◆ Compile data easier – Integrating information 
from various vendors into a unified environment 
can help improve decision-making.

Federate
 ◆ Holistic view of data – From reality capture to BIM 

models and IoT sensors, you can pull information  
from multiple software vendors and systems into  
one environment.

 ◆ Make it easier – With a simplified environment, 
connecting data and systems is easier.

 ◆ Accelerate decisions – When all data is in one  
place with structure, access, and permissions,   
you can make decisions faster.

Inspect
 ◆ Improve productivity – Streamline collaboration, 

conduct more detailed inspections, increase stakeholder 
engagement, and reduce asset outages and impact  
to the public.

 ◆ Promote safety – Reduce risk for inspectors  
by reducing project risk and time on site as a result  
of bringing all relevant data together in context.

 ◆ Increase efficiency – Improve the inspection process  
and streamline maintenance while also providing a total 
view of the asset’s condition for future repair and design. 
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Industry Leaders  
Trust Bentley’s Bridge 
Monitoring Solution
Maintaining and Preserving an Iconic Bridge
Robert Street Bridge, Minnesota
Registered as a historic place, Robert Street Bridge had significant structural 
deterioration. The Minnesota Department of Transportation and Collins Engineers, Inc. 
initiated a rehabilitation project and performed a detailed bridge inspection. Combining 
conventional workflows with digital twins and artificial intelligence reduced inspection 
time by 30% and saved 20% in construction costs while improving safety and quality.

Watch Video
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Image courtesy of Collins Engineers

Image courtesy of Collins Engineers

https://players.brightcove.net/5209582030001/S9cOVXpbV_default/index.html?videoId=1772965680387141004


Rehabilitating a Historic Bridge Landmark
Stone Arch Bridge, Minnesota
Spanning the Mississippi River in downtown Minneapolis, the 140-year-old Stone Arch 
Bridge is a former railroad crossing recognized as a national civil engineering landmark.  
To ensure public safety and cultural value, MnDOT hired Collins Engineers, Inc. to assess  
and restore the structural integrity of the bridge. They leveraged digital twin applications  
to save 20% in field inspection time and improve decision-making to reduce risks and cost.

Read Case Study

Intelligent Infrastructure Monitoring to Improve  
Bridge Inspections
Highland Bridge, Colorado
Highland Bridge is one of the most distinctive pedestrian bridges in Denver. However,  
its unique design produces unusual maintenance considerations. Stantec, a global leader 
in sustainable design and engineering, leveraged real-time sensor data to ensure the 
reliability of the link to downtown Denver. Deploying iTwin IoT on the Highland Bridge 
helped the City and County of Denver improve their decision-making and address issues 
that arise so they would not have to make costly repairs.

Watch the video
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https://www.bentley.com/wp-content/uploads/2022/05/CS-Collins-Engineering-LTR-EN-LR.pdf
https://blog.bentley.com/iot-sensor-data-used-for-bridge-monitoring/?_gl=1*l5d0tp*_ga*MzYzMDQ5NjIwLjE2ODc3ODczNzU.*_ga_JNS8E8ELR8*MTY5NTEyOTkyOC42Mi4xLjE2OTUxMjk5NTAuMzguMC4w


Bridges have never been more sophisticated, 
and the stakes have never been higher. 

But bridge monitoring and inspection has never 
been simpler, faster, or more intelligent.

Bentley’s bridge monitoring solution provides all the tools  
you need in one place, from one company, designed  

to work together and to work for you.
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Getting Started
It is time to bridge the gap with digital technology, 
including digital twins. You can leverage Bentley’s 
bridge monitoring solution to:

 ◆ Understand existing bridge conditions  
through reality capture

 ◆ Increase efficiency with digital bridge  
inspection workflows

 ◆ Improve and accelerate design  
and rehabilitation on bridge projects

© 2023 Bentley Systems, Incorporated. Bentley, the Bentley logo, iTwin, Twin Capture, iTwin IoT, and iTwin Experience are either registered or unregistered trademarks or service marks 
of Bentley Systems, Incorporated or one of its direct or indirect wholly owned subsidiaries. Other brands and product names are trademarks of their respective owners. 540404-23
 

Talk to an Expert >
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https://www.bentley.com/software/bridge-monitoring/
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