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Abstract

In complex karst regions, caves, fissures, and underground rivers often exhibit multi-level connectivity. Consolidation grouting
frequently encounters issues such as grout consumption surges, pressure establishment difficulties, and uncontrolled leakage,
leading to inaccurate injection volumes. Relying solely on cumulative volume from a single borehole or empirical upper/lower
limits in engineering practice may result in localized over-injection or under-injection, complicating subsequent borehole sequence
verification. This paper addresses common filling-type and cavity-type karst formations in dam foundation and cavern surrounding
rock treatment for hydraulic structures. In accordance with current technical specifications for cement grouting in hydraulic
engineering, it proposes actionable methods for precise grouting volume control, covering trial section identification, limited steady
injection, progressive mix design, termination criteria, and closed-loop re-injection procedures.
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