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Research on Difficulties and Countermeasures in Engineering Geological Investigation in Karst
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Ren Wang Xiangyu Liang Yaowen Xing
Guangxi Zhuwei Nanning Survey, Design and Research Institute Co., Ltd.

[Abstract] This paper systematically elaborates on the core difficulties of engineering geological investigation in
karst areas, including the complexity and concealment of karst morphology, the suddenness of soil caves and
ground collapse, the dynamic coupling effects of groundwater systems, and the limitations of investigation
technical methods. On this basis, a multi—dimensional and full—process comprehensive response strategy is
deeply discussed and proposed: conceptually, emphasizing full lifecycle risk management and the construction of
geological conceptual models; methodologically, advocating for multi—source information fusion and
multi—scale collaborative investigation; technically, focusing on the application advantages and integration
models of new geophysical prospecting technologies such as high—density electrical method,
ground—penetrating radar, microtremor survey, and 3D laser scanning, combined with drilling and in—situ
testing for verification; in terms of result expression, promoting the transition from traditional two—dimensional
drawings to 3D geological modeling and integration with BIM/CIM platforms. Research shows that only by
adopting systematic, refined, and intelligent comprehensive investigation methods can the challenges of
investigation in karst areas be effectively resolved, providing a solid geological basis for the safe construction and
long—term operation of major projects.
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