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Digital Twin —Just a buzz word? le’ép
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Application to Civil Engineering
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. Fatigue & Lifetime Estimation

I /-~ Sensor Data & Time History
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@ Material & Construction Integrity

/= Design Assumptions vs Reality
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Hybrid Digital Twins: Leverage Models + Data

digital twin'

CONSORTIU

“Virtual representation of Physics Hybrid
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A Hybrid Digital Twin is a Digital Twin built from both data and physics
models
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Digital Twins — Are they just noise?

ARTC: Structural Health Monitoring of Bridges (ETG-09-04) ARTC e s el
=3 Document Type: Guidelines
“Enabling a Digital Twin (DT) perspective for important bridges can be crucial for safety
and operative reasons to allow for optimised condition-based and predictive Structural Health Monitoring of
maintenance practices, inspection, and management planning throughout bridge’s Bridges
lifecycle health ETG.00:04
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Digital Twin — Case Studies
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Golden Gate Bridge

Fundamental building blocks
Geometry, Solving & Building
Reduced Order Models (ROMs)

Sensor Monitoring

Fixed structure with loads
measured at discrete points.
What are critical locations?
What stresses occur at those
locations?

Applications

VERBUND Hydro Power GmbH
Predictive Maintenance on
Melting Furnace With Digital
Twins

University of Melbourne

*All Data is Notional
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Case Study #1 — Golden Gate Bridge

Geometry & Meshing

Creating a geometry of not just the
bridge, but the surrounding
landscape

By the numbers:

* 8,980-ft. long .
* 746-ft. high .
* 90-ft. wide .
* 4,200 ft. is the longest span °

Solving
ANSYS CFD and FEA solvers
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4 years to construct

372-ft deep water at the center of the channel

1.2 million rivets hold the bridge’s two towers together
> $35 million in construction costs

Reduced Order Model (ROM)

Predict results when different inputs are
used




Case Study #2 — Sensor Monitoring

Digital Twin

3D FEA model

= A Digital asset

Applied load with varying
intensity and position

4 weight sensors
(located at each corner)

Total force applied
and position

Digital Twin

Physical asset
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Case Study #2 — Sensor Monitoring



Case Study #3 - VERBUND Hydro Power GmbH: Digital twin looks
ahead

“This process of asking " can
provide us with into how to
operate the system in a system-friendly way or
what it means for the service life if the system
is operated under very high loads.”

Dipl.-Ing. Michael Artmann, Project Manager for the
“Digital Twin” subproject at Hydro Power GmbH

CADFEMGROUP




Case Study #4 - Predictive Maintenance on Melting RAUCH
Furnace With Digital Twins "N GMUNDEN-AUSTRIA

Last year, with the help of CADFEM, RAUCH integrated Ansys
simulation software to develop a predictive maintenance
approach. By adopting Ansys’ digital twin technology and
structural, fluids, and optimization software, RAUCH reduced
the risk of furnace failure by digitally monitoring the
crucible.

b = "In 2030, we should be able to transform every kind of data
into assets for our customers and our own business. The
digital twin is a large step forward.”

— Florian Sipek, head of research and development RAUCH”
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Ca Se Stu dy #5 = U n ive rS ity Of M e I bo U rn e Digital Twin Platform for Structural Health Monitoring(2024-2025)

Dynamic, real-time tool for bridge monitoring integrating:
- loT sensor data:

- Geometric models:

- Physics-based simulations:

The Victorian Bridge, New South Wales
Melbourne Bridge
Key component of one of Iconic heritage structure
Victoria’s most ambitious rail within Australia's rail network
construction projects
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https://eng.unimelb.edu.au/csdila/research/archive/digital-twin/digital-twin-platform-for-structural-health-monitoring




Digital Twin Challenges & Insights

Companies face challenges in managing the complexity of systems,
minimizing downtime, and responding swiftly to changing conditions, all

while ensuring cost-efficiency and maintaining high performance standards.

Turning Data into Actionable
Insights

Companies gather vast sensor data
but struggle to turn it into predictive
insights. Data-only models may lack
accuracy beyond trained scenarios
and struggle to explain system
behavior.

Scaling and Repeatability

Many organizations struggle to
move from pilot projects to
production-scale deployment of
digital twins, often due to
complexity, lack of standardization,
and performance limitations.

Change & Trust

Combining legacy SHM systems with
modern digital twin platforms often
requires custom integration.
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Summary: Why Implement Digital Twins?

health and remaining life

A

The P-F curve

Potential

—

Condition based maintenance

Temperature

Power

Vibration

é Noise

)

* Looks for trends in data for
various sensors.

e Alarms when thresholds
are reached for manual
inspection.

* ML models can be trained
for data insights and
predictions.

Time

https://cdn.standards.iteh.ai/samples/71194/c551f4¢c170654bb19be2ee017d144969/1S0-17359-2018.pdf

https://cdn.standards.iteh.ai/samples/40840/1b24cf9678c241bdbdb4edef67ca32¢c2/1S0-13373-3-2015.pdf

Weeks

Months

Hours/Mi

Days

>
hs End of Life

\nsys

partof SYNOPSYS




Who is Leap Australia®?

Trusted Ansys Partner
Founded in 1996
50+ staff and 6 offices

Trusted partner with thousands of clients, including 95% of

all tertiary institutions

Technically Focused

Committed to delivering best-in-class software solutions

Training
Technical support
Consulting

Rhys Young
Engineering Solution Manager
Rhys.Young@Ileapaust.com.au

Jonathon McMullan
Technical Manager (EBU)
Jonathon.McMullan@leapaust.com.au

*

~
leap

Brisbane

Perth

Adelaide

Sydney Auckland
Melbourne r"a

»

\nsys
kol %

Flwds Structures Electronlcs Optical

4 . 4 4

& F FV &

Systems Embedded 3D Design Platform
Software

Y ANnSsYS



~J/
leap

EEEEE
NEL PARTNER




