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Abstract : Due to their poor engineering geological properties and significant spatial variability, thick soft soil
areas pose severe challenges to geotechnical engineering investigations. Traditional investigation
methods exhibit notable limitations in terms of sampling quality, data coverage, analysis efficiency,
and risk early warning. To address these challenges, intelligent investigation technologies have
emerged. This paper systematically elaborates on the application practices of intelligent investigation
technologies in geotechnical engineering within thick soft soil areas, covering the entire lifecycle from
site reconnaissance and detailed investigation to construction and operation. Through comparative
analysis using an evaluation system encompassing technical, economic, and safety efficiencies,
the results indicate that intelligent investigation significantly outperforms traditional methods in terms
of data accuracy (with deviation rates reduced to 5%-10%), processing efficiency (with project
durations shortened by 50%-60%), and risk early warning accuracy (increased to over 85%). The
core mechanisms underlying these efficiency improvements lie in multisource data fusion, automated
processing, full-lifecycle dynamic monitoring, and visual collaboration. Intelligent investigation
represents an effective approach to enhancing the quality, efficiency, and safety of geotechnical
engineering investigations in thick soft soil areas and holds significant importance for promoting digital
transformation within the industry.
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