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Abstract

When lining is completed in hydraulic tunnels for water diversion or flood discharge, improper treatment of the back cavity and
surrounding rock fractures may lead to leakage, voids, and localized stress anomalies during operation. Backfilling and consolidation
grouting, as common concealed reinforcement procedures, require simultaneous execution of slurry preparation, delivery, degassing,
pressure stabilization, and hole sealing within confined spaces, coordinated with lining curing and tunnel drainage. In TBM segments,
water-rich fractured zones, and karst tunnel sections, the process must emphasize water isolation, degassing, drainage, and re-grouting
scheduling. This paper identifies actionable control points for backfilling and consolidation grouting based on current standards and
typical engineering cases.
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