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ABSTRACT:

Port facilities are frequently exposed to harsh marine environments and often subjected to extreme natural disasters such as
typhoons and earthquakes. Consequently, the materials used in these structures may deteriorate, leading to a decline in
performance, while structural components may sustain damage that affects their service life. Therefore, conducting timely
inspections, evaluations, and maintenance management of these facilities is critically important.Currently, inspection operations
conducted by port authorities primarily rely on visual assessments performed by personnel, supplemented by routine inspections
and periodic evaluations using auxiliary instruments. However, due to limitations in manpower and budget, many potential issues
with these facilities cannot be promptly identified and addressed, posing potential risks to their safety and functional integrity.
This project primarily focuses on analyzing the current challenges faced in the inspection and detection of breakwater facilities,
reviewing maintenance management systems, and revising the criteria for component deterioration assessment. It aims to enhance
the inspection and detection operations of port structures. Emerging technologies can be applied to routine inspections of
breakwaters, utilizing a mobile application for on-site inspections of port facilities. Periodic inspections of underwater breakwater
structures can integrate technologies such as remotely operated vehicles (ROV), autonomous underwater vehicles (AUV), and
multibeam echo sounders to assess breakwater structures, seabed conditions, and related infrastructure. Additionally, UAV-
assisted tools can replace manual visual assessments for determining the degree of deterioration of wave-dissipating structures.
The introduction of these new technologies will help port management authorities implement maintenance management systems
more effectively and improve maintenance efficiency.

RESEARCH RESULTS AND BENEFITS:

1. Offering breakwater authorities examples and suggestions for the application of emerging technologies in terminal inspections,
along with improvements in inspection and detection operations, to enhance the effectiveness of harbor structure maintenance
management.

2. The harbor facilities on-site inspection mobile application (APP) is designed to facilitate breakwater authorities in conducting
on-site inspections of terminals, effectively enhancing the efficiency of inspection tasks.

APPLICATION AVAILABILITY:

In addition to serving as a valuable reference for port management units in carrying out maintenance and management of harbor
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