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Study of Groundwater Environmental-assessment System of Mountain Tunnel Excavation

0000000 Ken Sudo Shigehiko Sugie

Kenichiro Suzuki Makoto Toriihara

Abstract

In order to assess the effect of a tunnel excavation on groundwater flow and accurately predict seepage to
the tunnel, we have developed a ground water assessment system that packages both a water-balance analysis
by a tank model and a seepage analysis by FEM. This system can analyze the seepage flow considering the
loosened zone around the tunnel induced by the excavation. FEM for analysis of coupled hydraulic-
mechanical behavior of soil (GRASP3D) is applied. The change in rock permeability around the tunnel
induced by the excavation can be evaluated by permeability tests while decreasing the confining stresses of a
large rock block specimen. This report introduces the groundwater assessment system and shows an example
of analytical results of a model mountain tunnel excavation.
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The Groundwater Environmental Influence Problem by
Tunnel Excavation
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Composition of a Groundwater Environmental-assessment
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Outline Figure to the Aquifer Structure of the Valley

of a Tank Model
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Fig. 40 0000000000000
A Stress Release Permeability Test Method
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Fig. 50 0000000000000
The Relation of Permeability Coefficient and

Volume Distortion
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to Analysis Soft GRASP3D

Fig. 7O0000FEMOOOODO
3-dimensional FEM Groundwater Seepage Flow

Analysis
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Fig. o0 0000000000 0O0ODOO
The Analysis Model of the Tunnel Circumference
Stratum
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The Calculation Flow of Tunnel Excavation Process
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Used for Analysis
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Fig. 400000000OOOOOO
The Permeability Coefficient Distribution
Around a Tunnel
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The Flow Velocity Vector Around a Tunnel
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