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Numerical model building for consolidation deformation
of cemented mortar for shield tail grouting
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Abstract: In order to evaluate the deformation control mechanism of shield tail void grouting, the influence of cementation on
consolidation process of cemented mortar is studied by the self-made experimental apparatus of consolidation deformation. On this
basis, consolidation deformation model of cemented mortar is built, which can reflect the influence of cementation. The numerical

calculation program is made, which is verified by experimental results. The numerical calculation model of cemented mortar

consolidation deformation will play an important role to improve the simulation accuracy of shield tunnel construction.
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Fig.1 Influence of hydration on unidimensional
consolidation process of cemented mortar
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Fig.2 Consolidation deformation process of cemented mortar
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Fig.3 Sketch of consolidation deformation apparatus
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Table 1 Different water-cement ratios of cemented mortar
iy KA L35 KPR B B/ (k)
ETRSH
4 K MBR B R Al K
1 1.75 237.8 4161 8492 416 297 4161
2 2.45 177.9 435.8 691.8 87.1 3.74 435.9
3 3.15 142.0 447.2 828.3 67.1 1.49 4473
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Fig.5 Stress-strain relationships of mortar No.1
under different hydration times
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Fig.6 Maximum strains of mortar No.1 under different
hydration times and consolidation pressures
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Table 2 Fitting parameters of stress-strain relationship
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Fig.7 Comparison of stress-strain relationships of mortar
No.1 between calculated results and experimental data
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Fig.8 Permeability coefficients under different
Cementation times of three mortars
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Fig.9 Permeability coefficients under different
strains of three mortars
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Table 3 Fitting parameters of permeability coefficient
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Fig.10 Permeability coefficients verifications under
different hydration times of three mortars
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Fig.11 Permeability coefficients verifications under
different strains of three mortars
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Fig.12 Flow chart of numerical calculation model for mortar
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Fig.14 Mesh generation of numerical calculation model
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