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Abstract [ Objective] After a significant cross-sectional de-
formation of shield tunnel structure, using internal tension steel
ring reinforcement and the like will incur substantial material
and labor costs. Improving the stress conditions of the shield
tunnel structure and proactively correcting deformations through

secondary grouting is a more economical approach. Therefore,

it is necessary to conduct an in-depth study on the effectiveness
of grouting repairing cross-sectional deformation in shield tun-
nel structure, as well as the structural response during and after
grouting process. [ Method] Field grouting tests are conducted
in a shield tunnel of Wuhan Metro, peripheral strata defects,
structural cracks, and convergence deformations before and af-
ter grouting are measured and compared. The law of tunnel
structure convergence deformation and horizontal displacement
changing over time after lateral grouting inside tunnel structure
is analyzed in-depth. [ Result & Conclusion] The test results
demonstrate that the effectiveness of lateral grouting inside the
tunnel in repairing ground defects, addressing tunnel structural
cracks, and correcting significant cross-sectional deformations.
The distribution pattern and time-history development of con-
vergence deformations and horizontal translations of the lining
ring under grouting load influence are revealed. During grou-
ting process, the lining ring at the grouting point exhibit a 'ver-
tical-ellipse’ deformation convergence trend. Approximately
2.5 hours after grouting, the lining structure exhibits some re-
bound in 'vertical-ellipse’ convergence deformation due to the
grout shrinkage, and the deformation trend further continues.
Around 20. 0 hours post-grouting, the tunnel structure conver-
gence deformation will be basically stabilized.

Key words metro; shield tunnel; grouting in the tunnel;
compact grouting; convergence deformation; horizontal dis-

placement
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Fig.1 Layout position diagram of measuring points
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Fig.2 Scanning results of ground penetrating radar
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Fig.3 Monitoring results of ring 326 waist horizontal
displacement
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Fig.4 Monitoring results of ring 326 vertical displacement
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