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Abstract

The acceleration of urbanization has led to a growing number of aging buildings, making timely and accurate structural damage
assessment a critical issue in building safety management. Traditional methods for detecting structural damage rely on manual
inspection, which are limited by subjectivity and low efficiency, often failing to comprehensively identify and evaluate damage
accurately. In recent years, the rise of deep learning technology has opened new opportunities for structural damage detection
and evaluation in buildings. This paper proposes a novel method for assessing structural damage in aging buildings based on
this technology. By constructing a convolutional neural network (CNN) model that integrates image processing with sensor data
analysis, the proposed approach can efficiently identify damage types and severity levels. Research demonstrates that deep learning
significantly improves both accuracy and efficiency, enhancing the precision and reliability of damage assessments. Simulation
experiments and field tests have validated its feasibility and advantages, providing a new pathway for structural health monitoring
and risk assessment in aging buildings. This innovation contributes to ensuring building safety and extending their service life.
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