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SYNOPSIS

Tunnelling in water bearing soils influences the ground water regime. It has been
indicated in the literature that the existence of ground water above a tunnel
influences tunnel stability and the settlement profile. Only limited research,
however, has been done on ground water movements. around tunnels and their
influence on tunnel performance. )

Time dependent soil behaviour can be caused by the changes of pore water
pressure and/or the viscous properties of soil(creep) under the stress change
resulting from the advance of the tunnel face. De Moor(1989) demonstrated that
the time dependent deformations due to tunnelling are mainly the results of pore
pressure dissipation and should be interpreted in terms of effective stress
changes. oo

Drainage into tunnels is governed by the permeability of the soil, the length of
the drainage path and the hydraulic boundary conditions. The potential effect of
time dependent settlement in a shallow tunnel is likely to occur rapidly due to
the short drainage path and possibly high coefficient of consoclidation.

Existing 2D modelling methods are not applicable to these tunnelling problems
as it is difficult to define empirical parameters. In this paper the time-based 2D
modelling method is adopted to account for the three dimensional effect and time
dependent behaviour during tunnel construction. The effect of coupling between
the unloading procedure and consolidation during excavation is profoundly
investigated with the method.

It is pointed out that realistic modelling can be achieved by defining a proper
permeability at the excavation boundary and prescribing appropriate time for
excavation. Some guidelines for the numerical modelling of drained and undrained
excavation has been suggested using characteristic time factor. It is highlighted
that certain range of the factor shows combined effect between .the unloading
procedure due to excavation and consolidation during construction.
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Figure 2. Relationship Loading Function and Time Value
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Figure 3. Time-based 2D Modelling
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Figure 4. Tunnel Profile and Material Properties

3.2 Typical Analyses
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Figure 5. Analysis Cases for Ground Water Modelling
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Figure 6. Analysis Results for Different Modelling Methods
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