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NUMERICAL ANALY SIS OF GROUNDWATER INFLOW DURING
EXCAVATION OF MOUNTAIN TUNNEL

ABSTRACT

In this paper, the three-dimensional hydrogeological conceptual model is employed to
estimate the tunnel water inflow during the excavation of tunnel in the case of Tseng-Wen
Reservoir Water Diversion Project in southern Taiwan. A hydrogeological conceptual
model was firstly developed to simplify the in-situ hydrogeological environment with
geography, geo-stratum, geological structure, and hydrology in the study area. The code
MODFLOW was then used to simulate the groundwater flow pattern based on the principle
of water balance and the 3-D governing equation of groundwater flow. Besides, the
automated parameter estimation method was also conducted to calibrate the hydogeological
parameters of model according to the observed data of groundwater levelsin the study area
for insuring the accuracy and reliability of the simulation. Finally, the hydrogeological
conceptual model was applied to assess the possible quantity of tunnel inflow by using the
MODFLOW zonebudget package.

The presented 3-D hydrogeological conceptual model could calculate the water inflow
difference between an uniform geo-stratum and a geological structure, and could also
predict the inflow decay with time. These valuable information could provide for the
further design of retaing water or dewater. Furthermore, the 3-D model could calculate
directly the quantity of inflow from the working face, crown, invert and side-walls of
tunnel that differs from the conventional 2-D analytic or semi-analytic solutions which
could only obtain the quantity of inflow from the side-walls of tunnel. The nhew numerical
technique for estimating tunnel inflow could make a positive contribution to tunnel
engineering.

Key Words: tunnel, tunnel inflow, hydrogeology, MODFL OW, numerical analysis.
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