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Analysis of Durability Protection Measures for Coastal Port Terminal Structures
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[Abstract] As gateways to national openness and logistics hubs, coastal ports rely heavily on infrastructure safety
and durability for sustainable regional economic development. However, the marine environment—
characterized by extreme conditions such as high temperatures, humidity, salt spray, and tidal erosion—exposes
port concrete structures to multiple threats including chloride ion corrosion, carbonation, freeze—thaw damage,
and steel reinforcement rusting, significantly shortening structural lifespan and increasing lifecycle costs. This
paper systematically examines degradation mechanisms of coastal port terminal structures and evaluates current
mainstream protection technologies. First, it explores physicochemical mechanisms of concrete deterioration in
marine environments; second, it details application prospects and limitations of key technologies—including
high—performance concrete formulation, anticorrosive coatings, cathodic protection, surface modification, and
structural optimization design; third, it analyzes practical effectiveness of various strategies in extending service
life and reducing maintenance costs through case studies; finally, it outlines future applications of intelligent
monitoring systems, self—healing materials, and green protection technologies. The study concludes that
establishing a comprehensive protection framework combining material enhancement, multi—layered defense
mechanisms, and full-cycle smart operation represents the fundamental approach to ensuring long—term
structural integrity under harsh marine conditions.
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