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Investigation on Interaction between Tunneling and Groundwater

D Chungsik Yoo
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SYNOPSIS : This paper presents the effect of groundwater on tunneling performance. The
interaction between the tunneling and groundwater was examined using a 3D stress-pore pressure
coupled finite—element analysis. The results of the 3D coupled analysis were then compared with
those of a total stress analysis. Examined items included pore pressures around lining and lining
forces. Also examined include face displacements and ground surface movements. The results
indicated that the interaction between the tunneling and groundwater significantly increases the
lining forces and ground deformations, and that the effect of groundwater on tunneling can only be
captured through a fully coupled analysis. Implementations of the findings from this study are
discussed in great detail.
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(a) w/o pre-grouting (b) LG=0.4D (c) LG=1.0D

Note)
Le Hp (m) Xp (m) Yp (M) L, = longitudinal extent of grouuting ahaed of face
0.0D 9Im 80m 40m Hp, = drawdown
0.4D 1.8m 46 m 25m X, = laterall extent of drawdown
0.8D 16m 44m 20m Y, = longitudinal extent of drawdown ahed of face
1.0D 1.4m 40m 18 m L = 0.0D inidicates no pre-grouting.
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