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Research on Application of Foundation Reinforcement Technologies in Port Engineering
Li Qidi
Dalian Port Construction Supervision and Consulting Co., Ltd. Dalian, Liaoning 116000

[ Abstract ] As strategic gateways for national openness and critical logistics hubs, port engineering projects directly impact regional
economic prosperity and national security through their construction quality. However, China's coastal and inland river
ports are predominantly located in soft-soil zones such as estuarine deltas and bay tidal flats, characterized by deep silty
soils, high moisture content, low strength, and poor compressibility—conditions prone to causing foundation settlement,
instability, or structural failure, severely hindering the development of modern large-scale ports. Therefore, the scientific
selection and efficient application of foundation reinforcement technologies constitute a pivotal factor in ensuring port
operational safety. This paper provides a systematic review of current foundation reinforcement techniques, thoroughly
analyzing the principles, applicable conditions, construction methodologies, and quality control measures of core
technologies including deep mixing methods, high-pressure jet grouting piles, vacuum preloading, composite
foundations, and eco-reinforcement. The study first examines selection strategies for reinforcement techniques under
diverse geological conditions; then details implementation specifics and optimization approaches for mainstream
technologies; subsequently evaluates practical effectiveness of innovative solutions in enhancing foundation bearing
capacity, controlling post-construction settlement, and reducing project timelines through case studies; and finally
explores future prospects for green, intelligent, and multi-technology integrated applications in foundation
reinforcement. Research indicates that, given the complex and dynamic geological conditions of ports, it is essential to
develop tailored composite reinforcement solutions and enhance digital management throughout the entire process to
ensure the long-term safe and stable operation of port infrastructure.
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