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Research on the Construction Method and Quality Control of Stratified Progressive Cement
Grouting in Deep Underground Engineering
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Abstract: With the in-depth development of mining, water conservancy and urban underground space, the traditional method
of determining grouting pressure based on hydrostatic pressure ratio faces huge challenges in ultra-deep grouting projects,
which can easily lead to excessive equipment load, sharp increase in cost and risk of stratum splitting. This paper proposes a
stratified progressive cement grouting construction method suitable for deep underground engineering. This method divides
the target grouting depth into equidistant sections, sets up grouting platforms at each division layer and connects them in
series through pipelines. The grouting process follows a sequence from shallow to deep. The grouting pressure increases step
by step with the increase of depth, and the initial pressure setting is relatively low. By integrating stirring and pressurizing
devices inside the pipeline, the uniformity and fluidity of the slurry during long-distance transportation are guaranteed. After
the grouting is completed, the soil covering and loading method is adopted to enhance the compactness of the stone body.
Meanwhile, this paper constructs a full-process quality control system covering pre-proportioning tests, dynamic process
regulation and post-intelligent detection. This method aims to scientifically allocate grouting pressure, avoid the negative
impact of excessively high initial pressure on equipment and shallow strata, enhance the safety and economy of deep grouting
construction, and provide an innovative solution for deep stratum reinforcement and water blocking.
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