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Abstract

In order to study the influence of synchronous grouting construction of shield tunnel on the de-
formation of tunnel, based on the Changsha Metro Line 4 Project, the numerical simulation analy-
sis was conducted in this paper to explore the influence of disintegration of grouting pressure
caused by uneven distribution of slurry pressure on the deformation of shield tunnel. The results
show that: when the grouting volumes were same, the uneven distribution of grouting pressure
had a significant impact on the radial pressure of the surrounding rocks, harmful to the stress of
lining segments; and it caused tunnel stress of the bottom more than the top, resulting in the float
of tunnel, increasing the ground surface upheave. Moreover, the uneven distribution of grouting
pressure will reduce the settlement and increase the upheave of the vertical and horizontal
ground surface along the tunnel. So the pressure distribution and value of grouting pressure
should be strictly controlled in the construction of shield tunnel. And the conclusions can provide
some reference for the later shield construction.
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Figure 1. Numerical simulation of construction intervals
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Table 1. Stratigraphic and structural material parameters
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Figure 2. Three-dimensional calculation model grid
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Figure 3. The construction of a new tunnel
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Figure 4. Schematic diagram of grouting pressure distribution
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Table 2. Vertical displacement of soil after tunneling
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Figure 5. The vertical displacement of the soil
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Figure 6. The comparison chart of vertical displacement of soil
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Figure 7. The vertical displacement of the soil
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Figure 8. The comparison chart of vertical displacement of soil
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