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Infiltration grouting mechanism of porous media considering diffusion
paths of grout
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Abstract: The diffusion mode of grouting in porous media is mainly infiltration grouting, and the traditional infiltration
grouting in porous media often neglects the diffusion paths in the process of slurry infiltration, resulting in a large deviation
between the theoretical results and the actual ones. Based on the analysis of the diffusion paths in the slurry infiltration process
of porous media, an infiltration grouting model for porous media considering slurry diffusion paths is established according to
the equation for slurry diffusion. A set of infiltration grouting simulation experiment device for porous media is designed. The
slurry-cement slurry is used to obtain the spatiotemporal variation of grouting pressure under different permeabilities of
grouting media and grouting rates. The results show that the calculated values of slurry grouting model are 1.1 ~ 1.3 times the
experimental ones, and the error between the calculated and experimental values is within the allowable range. The model can
be used to describe the diffusion process of slurry infiltration. The calculated values of the infiltration grouting model for
porous media, without considering the diffusion paths of slurry, are 1.8 ~ 3.2 times the experimental ones, and the slurry
pressure of the grouting diffusion process is significantly overestimated. The research results have been applied in sand layer
management of Qingdao metro. Therefore, the diffusion paths of slurry should be fully considered in the design of infiltration
grouting in porous media.
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Fig. 1 Sketch of grout flow in porous media
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Fig. 2 Diagram of test devices
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Fig. 3 Infiltration grouting simulation test system
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Fig. 4 Sand samples of infiltration grouting simulation tests
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Table 1 Parameters of grouted media
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Table 2 Test conditions

T E%E% WEﬁﬁéﬁﬁﬁ
/(L-min ) /(cm-s ")
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Fig. 5 Spatial distribution of slurry pressure under different
conditions
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Fig. 6 Spatial distribution of slurry pressure at different positions

and time
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Table 3 Calculation parameters

TS ¢/(L'min') K/(10%m's") @  S/m* Py/kPa
1 4 5.857 0.374
2 5 5.857 0.374
3 6 5.857 0.374 0.00785 50
4 5 2218 0.364
5 5 15.12 0.385
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