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Abstract

Excessive inflow of groundwater during tunnel excavation not only affects the
stability and constructability of the tunnel, but is also one of the main causes of ground
settlement due to groundwater level drawdown. The most commonly applied measure
against excessive groundwater inflow during tunnel excavation in soil or fractured
zone is to reduce the ground permeability coefficient by injecting grout material.
Generally, the grouting area is assumed to be same as the plastic zone that occurs
during tunnel excavation, but injecting grout material in the area of plastic zone is
appropriate only for reinforcement grouting. In order to determine the thickness of
cutoff grouting, the amount of reduction in the water permeability coefficient due to
the application of cutoff grouting must be considered. In this study, a method for
estimating the range of cutoff grouting considering the reduction in permeability
coefficient was mathematically derived and evaluated through computer numerical
analysis.

Keywords: Cutoff grouting zone, Excessive inflow of groundwater, Groundwater
level drawdown, Ground settlement, Tunnel in soil
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Fig. 1. Reinforcement grouting thickness (Japanese Geotechnical Society, 2012)
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Fig. 3. Continuity of groundwater inflow
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Table 1. Geotechnical properties
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Sand w/ gravel 0~6.5 14 0.31 0.00 27 18.0 1.17 x 107
Silty sand 6.5~58 38.5 0.34 0.02 31 19.0 6.6 x 10"
Soft rock 58~59 2,300 0.27 0.36 34 24.0 8.16 x 107
Hard rock 59~ 11,000 0.22 1.00 40 26.0 7.28 x 107
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Fig. 4. Change of groundwater inflow reduction rate
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Fig. 5. Increase rate of porewater pressure acting on outer perimeter of grouted zone
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Table 2. Results of numerical analysis for various grouting conditions

Grouting conditions Ground settlement (mm) Groundwater level drawdown (m)
Current condition (no grouting) 65.803 8.061
Umbrella grouting (upper 120° grouting) 62.035 7.130
All around grouting (360° grouting) 10.673 0.877
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