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Ports contribute to the Australian economy with 98% of trades being conducted

Significance

there.
« Ports moves $1.2 billion worth of trades annually to Australia.

« Ports are more prone to corrosion due to harsh coastal environment
« Loading is more complicated

* From reactive maintenance to preventive maintenance

Benefits

Failure Prevention

Reducing down time.

Less risk for inspectors

Digital Twin  technology can reduce
maintenance costs by up to 40%.




DT for port infrastructure
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DT for offshore infrastructure
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Details about the case study structure

Tilt Meter
No. 1

¥ | Tilt Meter
» No.2

Location of the Jetty Conveyor ™ .
3D View and sensor
configuration Simmin
Gauge
23650
7 AT 3000 = 21000
175 150 x 100 x 4 RHS 175 NOTE:
TYP. ‘ CONVEYOR CROSS OVER
175 x4 S T 175 ¢ 4 50 ; IZ?NEESRSSHS
L - g %) =125 x 4 SHS 125 ¥ 5 SHS 125 x 4 SHS %)
TN\ T D g L T
b = ol . \ 711\ el
PR AAARAANAAT  § DS A/ D[N INARY-
==} 4 o~ s B 2 B i 7 anp———p— ———— T g — T —— N — N — = — s
W V4 IRAVA RAVARVEARVAEL'L _ly N N/ N/ N/ NA N[ N[ 12
R T, CHORDS i 125 x 4 SHS 125 x 5 SHS 125 x 4 SHS -
L P -
75x50x4 RHS JU @ 50x4 SHS 5 5‘“1 75450x4 RHS BRACES BRAENE TR, UNE
Plan View Side View

® RMIT

UNIVERSITY



Research Methodology

Instrumentation

Data Preparation

Methodology

Model Training

Structural Integrity
Assessment
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FE modelling, Dataset and Model Validation

Obtained value

Sensor AVG (measured) from FEM dataset

Tilt meter 1 (in degrees)

e  X-axis 53.8 53.65-53.87
e Y-axis 2.69 2.49 — 2.86
e Z-aXis 13.91 13.48 —-14.38

FE model — Generated 10,000 datasets Tilt meter 2 (in degrees)

e X-axis 61.5 (-61.57) — (-60.27)
e Y-axis -0.032 (-0.15) — (0.08)

e /-axis 12.47 11.54-13.32

Strain Gauge (10°) -76.83 (-96) — (-4.8)
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ANN model (Multi-layer Perceptron) and Training
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RMSE — Relative Mean Squared Error
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Real-time Visualization

los Displacement variation of
the structure over time

Stress variation of the
structure over time
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SDGs aligned directly to asset management
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* Leads to innovation

* Enhance sustainability of cities
and communities

* Reduce construction and
demolition waste

1 GLNATE

* Minimise climate impact
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SDGs aligned directly to digital twin of ports

INDUSTRY, INNDVATION
AND INFRASTRUGTURE
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