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[ Abstract] Deformation law is of significant for ensuring the safety of structures and environment during the large diameter shield
tunnelling. Particularly for shallow and large diameter shield tunnelling in soft soil, the mutual coupling of high compressibility and low
shear strength of soft soil and low overburden load under shallow burial conditions as well as the unloading effect of large excavation will
lead to a more complex construction deformation mechanism. Hence, the characteristics of structure vertical deformation, structure
convergence deformation and surface deformation caused by shallow and large diameter shield tunnelling in soft soil and their
mechanism were studied, based on the dynamic deformation monitoring of a shallow buried large-diameter shield tunnel of Shanghai
Suburban Railway Airport Link Line. The results show that the ephemeral demarcation times for different deformation types were closely
related. The vertical deformation of the structure can be divided into 4 stages: prior uplift, fluctuating uplift, continuous uplift, and
relative stability. The structure convergence deformation can be divided into 3 stages: fluctuating convergence, continuous
convergence, and stable convergence. And there are 3 stages, perturbation settlement, rapid consolidation, and relative stability in the
vertical deformation of the axial surface. There are significant differences in the vertical structure deformation caused by uneven

distribution of additional pressure on the tunnel structure. The maximum vertical surface deformation in the tunnel axis would exceed
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the warning value and the final settlement deformation would be approximately 84.3% the maximum deformation. The width of the

surface sinkhole and location of the maximum settlement are closely related to the depth-to-diameter ratio, but the “swell ridge”

distribution would be evident when the depth-to-diameter ratio is relatively large. In about 21 ~50 d after the excavation construction,

the amplitude of structure vertical deformation, structure convergence deformation and surface vertical deformation is significant, and

the deformation trend is relatively explicit, which is the key stage to improve the deformation control and remediation effect. The

findings of this study are intended to serve as a significant reference for the control of structure deformation and environmental safety

protection of shallow and large diameter shield tunnelling in soft soil.
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Fig. 1

Schematic diagram of the tunnel stratigraphic profile
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Fig. 2 Schematic diagram of the monitoring layout( a part)
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