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[Abstract] Stratum settlement control is a key technical issue in the construction of urban metro TBM tunnels
undercrossing municipal arterial roads. Most existing studies focus on the influence of tunnel excavation on
existing buildings and railways, while targeted research on municipal highways is relatively insufficient. Based on
the TBM undercrossing project of Yangshuang Road in the section from Xiyong Station to Cigikou Station
of Chongqing Rail Transit Line 27, a three—dimensional geomechanical model is established by using
MIDAS—GTSNX finite element software. The longitudinal and transverse settlement and deformation laws
of the road surface during TBM construction are simulated and analyzed, the influences of face support
pressure and shield tail grouting pressure on settlement are discussed, and the rationality of the model is
verified with field monitoring data.The results show that the road surface far from the excavation face
experiences heave first, then settlement, and finally stabilizes, except for the direct settlement within 2 m near
the excavation face. The settlement caused by the construction of the left tunnel accounts for 84.9%~89.7% of
the total settlement of the double—track tunnel. The transverse settlement trough presents a "U" shape after
the construction of the left tunnel and a "W" shape after the double—track construction, both of which
conform to the Peck curve distribution. The face support pressure and shield tail grouting pressure can both
restrain ground settlement with an obvious threshold. When both pressures are set at 0.18 MPa, the
improvement effect of further increasing pressure on settlement control weakens significantly, and excessive

grouting pressure increases the risk of segment cracking. The field monitoring data are in good agreement with
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the numerical simulation results. The simulation results are on the safe side and meet the early warning

requirements of engineering settlement control. It is reasonable to set both the face support pressure and shield

tail grouting pressure at 0.18 MPa.

[Key words] TBM construction; Municipal trunk road undercrossing; Pavement Settlement and Deformation;

Numerical simulation
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