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Abstract:

The subway tunnel in the coastal city of China often passes through the quaternary sand
layer, which is very easy to induce geological hazards due to its property of fragmental
structure, complex constitution, and water—rich content. Grouting is the most common
technical method to prevent and control the potential disasters, while the filtration
effect of the sand layer significantly affects the diffusion distance and reinforcement
strength of cement grout. Based on the literature review and case study, a series of
systematic methods of theoretical analysis, numerical simulation, laboratory test, and
model test is proposed, to overcome the bottleneck problem of diffusion law and
reinforcement mechanism of cement grout when considering filtration effect. Firstly, to
analyze influencing factors and appearance characteristics of filtration effect, and the
nonlinear filtration equation which represents the process of particle differential
filtration will be established with an elaborate exploration of the pore sealing volume
of reinforcement body. Secondly, by combining the nonlinear filtration equation and the
seepage continuity equation with applying software COMSOL as the secondary development
platform, the coupling governing equations of seepage field are to be proposed to
dynamically simulate the diffusion process of cement grout during differential
filtration. So, the spatial distribution of filtration mass of cement particles will be
obtained. Thirdly, to analyze performance degradation of reinforcement body from
macroscopical view following with the unification of spatial distribution of filtration
mass on the micro—level, and the spatial model of the reinforcement strength is to be
established. So, the weakening mechanism of grouting reinforcement in sand layer will be
discovered. Finally, a grouting design method considering filtration effect is to be
formed to provide theoretical and technical support for the safe construction of
underground engineering.
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Keywords (FH4r54FF) : adverse geology; water and mud inrush; saturated sand
layer; filtration effect; reinforcement mechanism
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