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Abstract

In mountainous regions with high seismic intensity, the significant terrain undulation, complex geological conditions, and pronounced
spatial non-uniformity of ground motion pose more severe safety challenges for highway bridges under seismic action. Traditional
seismic design methods, which primarily focus on enhancing component strength and ductility, often encounter issues such as
unclear stress paths, concentrated seismic energy release, and difficult-to-control structural damage in complex mountainous bridge
structures. Seismic isolation technology, by introducing flexible and energy-dissipating units into the structural system, effectively
isolates and dissipates seismic energy, serving as a crucial technical approach to improving bridge seismic performance. This paper
proposes targeted optimization strategies from aspects such as isolation device selection, structural overall coordination, parameter
configuration, and detailed construction, aiming to provide theoretical foundations and technical references for the safe design and
engineering practice of highway bridges in high-intensity seismic mountainous areas.
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