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Analysis of Key Construction Techniques for Pile Foundations in Complex Geological Conditions
Tian Weiwei
China Coal Changjiang Infrastructure Construction Co., Ltd.

[Abstract] As the core component of foundation engineering, pile foundations directly determine a building's
stability, safety rating, and service life during construction. China's vast territory features diverse and complex
geological environments, including soft soils, karst formations, sandy soils, fault zones, and backfill soils. These
geologies often exhibit weak bearing capacity, high compressibility, poor stability, and groundwater
accumulation, significantly increasing risks of pile collapse, fracture, displacement, excessive settlement, and
other quality issues that complicate construction and endanger safety. This paper comprehensively examines
preparatory work for pile foundation construction, compatibility of common pile types, key technical
approaches, quality control measures, and troubleshooting strategies under complex geological conditions. It
provides theoretical insights and practical guidance for pile foundation construction in similar environments,
ensuring compliance with quality standards, project safety, and improved construction efficiency.
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