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Grouting Reinforcement Technology for Super-large Diameter Shield
Tunnel Undercrossing Existing Railway in Soft Soil Layer

WU Kui
( China Railway 14th Bureau Group Shield Engineering Co., Lid., Nanjing, Jiangsu 211800, China)

Abstract ; Soft soil layer has low strength, large deformation and high compressibility, and it is easy to
cause subgrade settlement and deformation when super-large diameter shield tunnel undercrossing, which
affects the normal operation of existing high-speed railway. Based on the project of the Suzhou East
Tunnel of the Tongyong High-speed Railway underpasses the existing Shanghai-Nanjing Intercity High-
speed Railway, before the super-large diameter shield tunnel undercrossing, the surface directional
control area deep hole grouting reinforcement technology was adopted to improve the weak soil above the
tunnel. Before construction, pre-tests were conducted to determine parameters such as the slurry mix ratio
and grouting pressure. Numerical simulation analysis was adopted to verify the effectiveness of the
grouting reinforcement technology. The grouting reinforcement effect was evaluated by the core drilling
method and the elastic wave CT method. The research results show that the appropriate grouting
reinforcement range is the 10mX40mx 100m area 2m away from the top of the tunnel. After grouting
reinforcement , the density of the soil beneath the roadbed is improved, the bearing capacity is enhanced,
the settlement is reduced, and the strength and deformation meet the requirements.
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Table 1 The mix proportion of the shell

materials used in the pre-tests
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Table 2 The mix proportion of grouting slurry

used in the pre-tests
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Table 3 Physical and mechanical parameters of soil layers
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Fig. 1 Cloud maps of soil displacement at different

grouting reinforcement depths (unit; mm)
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Fig.2 The vertical displacement curve of the existing

high-speed railway subgrade before reinforcement
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Fig.3 The vertical displacement curves of the
existing high-speed railway subgrade after

grouting reinforcement
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Table 4 Part of the drilling core sample test results

NN EAE/mm  EE/mm YU/ MPa
99.6 99 0.56
1-1 98.9 97 0.63
99. 1 99 0.52
98.7 98 0.62
1-2 99.3 99 0. 60
98.7 98 0.51
99. 1 99 0.62
13 98.9 98 0. 65
99. 1 98 0.59
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