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[Abstract] Based on terrain and surface soil anti—seepage requirements, this study first introduces the surface soil
replacement technology through the composition/preparation of 3:7 lime—soil mixture (lime=3:7 by volume) and
backfill compaction processes12. A smart water level monitoring system is then detailed, covering monitoring point
layout, operational principles, and methodologies6. The intelligent system continuously tracks the anti—permeability
performance of 3:7 lime—soil backfill and groundwater fluctuations35. Monitoring results demonstrate that under
vertical rainwater runoff conditions, both moisture content in lime—soil backfill areas and groundwater levels comply
with technical standards, effectively mitigating water infiltration into tunnel linings and adjacent structures. The
methodology shows practical applicability and promotional value for similar karst depression projects.
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