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Abstract; In order to reveal the circular filling and diffusion mechanism of synchronous grouting slurry in shield tail
space, this study summarizes and analyzes the factors affecting the diffusion and pressure distribution of slurry. By
consider the two-way friction resistance of fluid motion, the space mechanics for the fluid micro-element at any
position of circumferential is analyzed and the circumferential filling and diffusion model of slurry with two
dimensional flow is established. Secondly, according to the rheological properties and rheological models of
Newtonian fluid and Bingham fluid, the theoretical models of grout diffusion of synchronous grouting are deduced.
Finally, an engineering example is used to verify the model. It is concluded that the numerical results are in good
agreement with the field monitoring data and can demonstrate the flow properties of slurry in space more
comprehensively. It also shows that after the slurry is injected into the shield tail, the slurry gravity and the shear
action determine the initial pressure, and the filling time of slurry has a significant influence on the calculated
results of the model. This model can be applied to analyze the circumferential filling process and pressure
distribution characteristic of synchronous grouting slurry in tunnel boring machine ( TBM) tail under the stable

strata.
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Fig. 1 Slurry circumferential filling process
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Fig. 2 Mechanical analysis of downward flow of grouting
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Tab.3 The comparison between calculated and

measured values for slurry pressure
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