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Abstract: The undercrossing construction of large diameter shield tunnel will cause the deformation of
soil around the tunnel, which will lead to the settlement of existing roads or railways in the city. Based on
the reconstruction project of the East Sixth Ring Road in Beijing, this paper adopts the method of field
measurement and finite element simulation to discuss the influence of shield tunnel undercrossing
construction on surface settlement and deformation of existing railway subgrade by considering the
hardening process of synchronous grouting slurry, aiming at the special risk source of shield tunnel
undercrossing existing railway line. The research results show that with the excavation of the shield
tunnel , the settlement of the existing railway subgrade gradually appears, the settlement of the central
area of the subgrade is the most significant, and the settlement on both sides is relatively small. With the
increase of synchronous grouting strength, the overall settlement and maximum settlement of the surface
show a significant downward trend. In the process of shield tunnel undercrossing, reasonable synchronous
grouting strength can be ensured, which can effectively control the settlement of surface and railway
subgrade. The actual monitoring data of surface settlement are in good agreement with the simulation
prediction results, and the established model is accurate and reliable.
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Fig.1 Cross-section of the underground reconstruction section
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Fig.3 Finite element model
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Table 1 Physical and mechanical parameters of soil layers

TRZA JEJE/m W/ (kN - m™) FH3R 71/kPa NEESE A/ (°) P B/ MPa HEL/N A
M+ 9.4 19.5 8.0 10.0 12 0.30
Mg+ 40.3 20.2 37.1 19.8 30 0.35
#t 14.7 21.0 20.0 25.0 25 0.33
it 12.0 21.0 0 30.0 30 0.33
wt 10.0 20.4 25.0 32.0 25 0.34
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Fig. 6 Cloud maps of vertical displacement of shield tunnel

under different grouting strength ( unit: mm)
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