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Abstract: In order to reduce tunnel lining diseases and extend the safe service life, a diagnostic
framework for tunnel lining diseases was constructed, and maintenance and reinforcement methods for
diseased tunnels were explored from the perspectives of diagnosis and reinforcement. The application status

of technologies for diagnosing tunnel diseases and maintaining/reinforcing tunnels was reviewed. The
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advantages and disadvantages of various detection technologies were systematically identified, and disease

diagnosis methods and reinforcement measures were summarized. The results show that non-destructive

testing technologies have evolved from single/semi-automatic to integrated/intelligent systems. Acoustic

wave, ground-penetrating radar, and laser scanning technologies have different efficiency and accuracy

characteristics. Although automatic detection systems integrating photogrammetry and multi-sensor fusion

have gradually been applied, they face challenges in the synchronous detection of multiple diseases.

Traditional maintenance and reinforcement technologies are difficult to meet the requirements of low cost

and high safety. Although new technologies such as Fiber Reinforced Polymer ( FRP) are advantageous,

they have issues such as high cost and insufficient environmental adaptability.
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