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Abstract
This research explores the concept of Digital Twins as an emerging
technology in the field of smart infrastructure. It highlights its role in
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enhancing planning accuracy, predictive maintenance, and reducing
operational costs. A digital twin is defined as an integrated digital
representation of physical assets in real-time, based on the integration of
[oT, artificial intelligence, and data analytics.
The paper discusses applications of digital twins in areas such as smart
bridges, water networks, intelligent transport systems, and green buildings.
Case studies are presented to demonstrate improvements in performance and
the prevention of failures before they occur. The study also highlights
challenges related to adoption, such as modeling complexity, data
integration, and privacy concerns.
The research concludes that incorporating digital twins in design,
construction, and operation phases leads to more resilient and sustainable
infrastructure. It recommends establishing regulatory frameworks and
promoting R&D to accelerate adoption in developing countries.
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