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Settlements Induced by Lining Seepage of Running Metro Tunnels at Shallow Depth in
Saturated Soft Soils

ZHENG Yong Lai

Department of Hydraulic Engineering, Tongji University, Shanghai, P.R. China

The development and extension of large cities creates a need for multiple shallow tunnels in
the soft ground of building areas. The settlement of the tunnels and ground is one of important
problems related to metro and near building safety after the tunnel construction s through to
the long-term steady state. In view of seepage of tunnel lining, this talk presents the settlements
of Shanghai Metro tunnels in the different post-tunneling flow conditions with coupled flow
and mechanical finite difference methods. A parallel double circular tunnels with a net interval
of 7.8 m, an internal diameter of 5.5 m and an external diameter of 6.2 m constructed 7m
below ground surface lever are adopted for the geometry, with the soil conditions based on
those found in Shanghai, China. The tunnels lining permeability is varied from fully permeable
to impermeable, and an approach to modeling finite lining permeability is presented and
assessed. For the settlement analyses two flow regimes are modeled, one in which the water
table is maintained at its original elevation and one in which the water table is drawn down
toward the tunnels. Then equilibrium periods of flow, i.e. stability time of the settlement, are
analyzed. At last, the influence of long-term creep of soft soil and groundwater lever on the
settlements was estimate or discussed. The results show that the seepage settlement of the
Shanghai Metro tunnels in soft soil can reach to 22cm, which was near the monitoring
settlement of the tunnels.
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