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Analysis of sequential and segmented construction technology
of high pressure consolidation grouting in high and large
caverns
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Abstract

After excavation of large underground caverns, surrounding rock fractures tend to expand and form seepage channels. Without timely
high-pressure grouting consolidation, water leakage, rock loosening, and abnormal support stress often occur at arch shoulders, side
walls, and intersections. Given the cavern’s high ceiling, dispersed working surfaces, and dense grouting network, conventional
planar grouting methods may lead to grout flow, movement, and loss of control. This study integrates hydraulic grouting standards
with underground powerhouse practices, focusing on sequential densification and top-down segmented grouting. It analyzes critical
aspects including grout mouth configuration, pressure control, grout transition, anomaly handling, and quality inspection. The
research demonstrates that sequential grouting should first stabilize the grout mouth and surrounding rock, then achieve uniform
diffusion and effective filling through controllable segment lengths, ultimately forming a continuous and dense reinforcement ring.
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