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Abstract

Highway bridge bearings are prone to aging, damage, and deformation under prolonged loads and environmental conditions,
compromising structural safety and performance. Bearing replacement involves complex construction techniques and high risks,
requiring stringent structural stability and organizational management. This study focuses on the dismantling and replacement of
large bridge bearings, analyzing damage mechanisms, process optimization pathways, and quality control measures throughout the
entire workflow. Through technical comparisons and engineering practice, an optimized solution based on structural monitoring and
intelligent control was developed, establishing a construction model of “precision jacking—synchronized replacement—dynamic
monitoring—full-process acceptance.” The research demonstrates that this method significantly enhances construction accuracy and
safety, reduces structural risks, and enables efficient, low-disruption bearing replacement, providing technical support for optimizing
highway bridge maintenance and operation systems.
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