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Numerical simulation of impacts of mountain tunnel construction on groundwater environment
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Abstract: In order to understand the impacts of mountain tunnel construction on groundw ater environment, Visual Modflow, a
three dimensional visualization softw are, was used to simulate the impacts of tunnel construction under five working conditions
on groundwater environment with three schemes ( natural conditions, tunnel excavation, and tunnel operation) based on the ac
curate estimation of the geological structure of surrounding rock and the relevant parameters. The results show ed that ( 1) under
the natural conditions, groundwater depth is shallow with little variation in the tunnel area, and groundwater environment is ster
ble; (2) under the partial excavation conditions, groundwater environment changes obviously. Drainage area increases signift
cantly in the tunnel excavation area and groundwater divide moves to the tunnel area without excavation, but groundwater envt
ronment in the tunnel area without excavation is similar to that under natural conditions; (3) under the complete excavation corr
ditions, groundw ater moves dow nw ard to the tunnel, and tunnel drainage area continues to expand; and (4) under the antr seepage
conditions, groundwater no longer moves downward to the tunnel and groundwater environment can recover to the natural conditions.
Therefore, antt seepage construction needs to be performed during the mountain tunnel construction in order to reduce the impacts of er
gineering construction on groundwater environment and to prevent the water inrush accident in the tunnel.
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Fig. 1 Three dimensional model of groundwater system

in the tunnel area
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Tab.1 Simulation parameters of rock and soil in the tunnel area

. K. Ky K AL Ak
[(me dY /(med') /(mesd" (%) (%)
EHILER 1.5 1.5 1.5 15 10.7
A TR 0.83 0.83 1.2 4.97 3.48
WA 0.6 0.6 0.9 8. 17 5.72
THes 0.7 0.7 1.1 5.89 4.12
IRIFBE 0.4 0. 54 0.8 8.96 6.27
YR 0.8 0.8 1.2 5.23 3.67
W7 J2 A Al 1.5 1.5 1.5 10 7
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Tab.2 Calculation schemes of numerical simulation
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Fig.2 Simulated groundwater seepage field under the natural conditions
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Fig.3 Simulated groundwater seepage field under the part excavation conditions
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Fig.4 Simulated groundwater seepage field under the complete excavation conditions(without antrseepage measures)
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Fig.5 Simulated groundwater seepage field
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