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ABSTRACT:

In domestic bridge inspection operations, low-clearance water-crossing bridges or tidal river bridges affected by coastal tides
often pose significant challenges. These bridges, characterized by insufficient clearance under the beams and narrow spaces, are
difficult for personnel and equipment to access. Inspectors typically need to use boats or wade through water in diving gear to
perform visual inspections under the beams. This increases the risk and complexity of inspection tasks, thereby affecting the quality
of bridge inspection operations.

To address these challenges, the Institute of Transportation, MOTC, completed the development of a prototype inspection tool
for narrow spaces under bridge beams in 2023. Following the evaluation conducted in this study, the tool was deemed suitable for
patent application, and an invention patent application has been filed to enhance its product value. Future efforts will focus on
proposing practical and feasible requirements, making continual improvements, and planning for technology transfer and licensing.
These steps aim to provide reference applications for bridge maintenance units and inspection service providers.

Additionally, this study compiled practical issues and equipment needs in bridge inspection and assessed the necessity of
developing tools for inspecting the interiors of box girder bridges. It is recommended that future research plan the development of
such tools to further facilitate bridge inspection operations, improving the quality and safety of bridge inspections.

Research Outcomes and Benefits:

1. The patent application evaluation for the inspection tool has been completed, and an invention patent application in the Republic
of China will follow.

2. Various promotional activities were carried out, including interviews and feedback collection, resulting in professional
suggestions that will serve as references for future improvements.

3. Interviews with bridge inspectors revealed practical challenges and equipment requirements for inspecting box girder interiors,
providing a direction for future tool development.

Application Scenarios:

The narrow-space inspection tool for bridge beams, developed by the Institute of Transportation, MOTC can be applied by
central (e.g., National Land Management Agency, Freeway Bureau, Highways Bureau) and local (county and city governments)
bridge maintenance agencies, as well as consulting companies or contractors performing bridge inspections, for reference and
operational use.
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