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Cylindrical cavity pressure - filter diffusion model for
backfill grouting of shield tunnel
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Abstract: Assuming uniform cylindrical shield tail interspace is formed on the tail after the segments out from
shield tail when synchronous grouting. Considering the coupling action of seepage radius of filtered water and e—
lastic deformation and the cylindrical cavity pressure — filter diffusion model for backfill grouting of shield tunnel
was established. A formula for calculating the seepage radius of filtered water soil pore water pressure effective
stress and grout dewaterability coefficient were derived. Then the influence factors and variation rules of the
seepage radii of filtered water soil pore water pressure effective stress and grout dewaterability coefficient were
analyzed on the basis of a detail engineering example. Analysis result shows that the seepage radii of filtered wa—
ter increase with the increase of grouting time and decrease along with the increase of soil effective stress. Soil
pore water pressure radial effective stress and radial total stress all become smaller when it is father away from
segment. Grout dewaterability coefficient increase with the increse of grouting time but it increases with the in—
crease of effective stress ratio.
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Fig. 1 Schematic diagram of cylindricalpaste pressure —
filter diffusion Fig. 2 Theoretical model
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Fig. 6 Distribution of radial total stress
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Fig. 4 Distribution of pore water pressure
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