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Abstract |
Bridge inspection is entering a new era of engineering infelligence, for Bridge Mqin'l'ena nce Effective human-Al collaboration is essential for optimizing bridge SenSOr Infegrthn

powered by Al tools that transform raw data info actionable insights. .
This poster showcases workflows that automate defect detection, maintenance workflows. These models leverage the strengths of
human judgment and Al capabillities through structured

R . : ) , , This section demonstrates how Al converts raw inspection data into
prioritize inspection zones, and predict structural deterioration using

high-impact insights through a structured, multi-stage workflow.
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scalability, and decision-making. Paired with adaptive analyfics and

real-time data on stfructural

errors, and foster an adapftive culture that embraces innovation . . .
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modular  frameworks, these technologies support human-Al Defect — — and confinuous improvement. crvironmental factors. which are
collaboration and sustainable infrastructure maintenance. Detection |H @ C Focused fraining programs are key fo equipping the workforce - . f
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mainfenance, feo’rprlng Onno’ro’req processes, tool comparisons, qnd corrosmn,and. Prioritizaation world applications. This investment culfivates continuous leaming, 9rgcmzo’nons can plenhfy pg’ren’nol
performance metrics. If emphasizes how human-Al collaboration, surface anomalies  + Machine Learning T enath N dvidual il 4 - tional issues early, reducing repair costs
sensor integration, and predictive analytics can streamline operations, P esanaac s report  IANA IR\ Sfrenginens —inaividual - capabiliities, —an rves organizationa and extending the lifespan  of
reduce risk, and empower the inspection workforce. By combining Structural I P : | ‘ productivity in  an increasingly competitive infrastructure i i it . ;
engineering inteligence with data-driven decision-making, we lay the Deterioration s s CEHEENOIRYE—— DIGITAL landscape. Orages. Ihis - Shilt - Towards —smar
groundwaork for scalable, resilient infrastructure systems in the Al era. Prediction = condiiions and Annotation TWINS By combining advanced Al techniques with deep engineering infrastructure enhances not  only
» Forecasts future historical inspection * Summarizes INnsight, Iinfrastfructure  monitoring evolves from  reactive satety out also operational

efficiency in bridge management.
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Al augments—not replaces—human expertise in bridge inspection.
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Integrating Al and engineering intelligence is
transforming bridge maintfenance from
reactive to predictive. This modernized
approach enhances safety, streamlines

operations, and empowers teams to Digital Twin Integration: Synchronizes real-time inspection data with virtual bridge models to simulate deterioration, plan interventions, and From field notes to predictive models, bridge inspection is evolving into
manage infrastructure with precision and optimize maintenance strategies. By mirroring physical bridge conditions in a virtual environment, digital twins support proactive planning a collaborative dialogue-where human judgment and Al-powered
resilience. and resource optimization. systems converge to safeguard our infrastructure with clarity and care.

Table 1: Power of Human-Al Collaboration in Bridge Inspection
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