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ABSTRACT

Horizontal and vertical civil infrastructure systems profoundly influence several aspects of modern society, including
transportation, utilities supply, healthcare, control and mitigation of natural hazards. The Digital twin (DT) modeling
paradigm brings great potential for better planning, design, construction, operation, and maintenance of such
complex systems, with the ultimate goal of informing decision-making by means of a synergistic combination of
numerical models and data obtained from the physical assets. This talk will first provide an overview of the latest
advancements in Multiscale Computational Mechanics, Reduced Order Modeling, Artificial Intelligence (Al) and
Computer Vision (CV) techniques that are currently enabling a transformative paradigm towards DT modeling of
large-scale civil infrastructure systems. Current research trends will be discussed, by means of results of a review of
over 3,000 recent articles, which was aided by Large Language Models (LLMs). Then, several examples of DT
modeling strategies will be presented, highlighting challenges and opportunities for future research. Lastly, the talk
will present state-of-the-art application of Computer Vision and Computational Mechanics techniques for both
horizontal (bridges, flood protection systems) and vertical (public buildings) civil infrastructure DT models.
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