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Analysis of Pile Foundation Construction Technology for Caverns under
Complex Geological Conditions
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Abstract : To address the construction challenges of pile foundations in complex karst areas, the development
patterns of karst caves, the leakage mechanism, and the construction risks were systematically
analyzed. The spatial forms of karst caves were identified and classified through the combined use
of drilling and geophysical exploration, and a hierarchical treatment technology was proposed based
on this: small-sized karst caves were filled with high—viscosity mud mixed with clay for backfilling;
medium-sized semi-filled karst caves were treated with pre—grouting; large—scale empty karst
caves and multi-layered karst caves were protected with steel shields, and pressure relief and water
drainage were implemented for connected water—rich karst caves, followed by composite filing with
backfill materials. At the same time, the quality control throughout the process was strengthened in
aspects such as mud wall protection, driling parameters, and concrete pouring to ensure the quality of
pile foundation construction.

Keywords : karst geology; karst cave detection; pile foundation drilling; leakage disposal; construction
quality control
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