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Abstract : As a core foundational technology in geotechnical engineering, pile foundation construction techniques
directly determine the safety, stability, and durability of engineering structures. With accelerated
urbanization, large—scale infrastructure projects such as high-rise buildings, bridges, and tunnels
continue to emerge. Complex geotechnical conditions and stringent environmental requirements pose
heightened challenges to pile foundation construction technologies. This paper systematically analyzes
the core types and working principles of pile foundation construction techniques. It constructs a
comprehensive application strategy framework across five dimensions: geological suitability selection,
construction process optimization, quality control systems, intelligent applications, and environmental
safety assurance. Research indicates that a scientific application strategy for pile foundation
construction must achieve an organic integration of geological conditions, technical characteristics,
engineering requirements, and environmental protection demands. This framework provides technical
support and practical reference for high—quality geotechnical engineering construction.
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