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Tunnel Structure for Special Ground Conditions
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» Tunnel Structure under Strong Earth Pressure related to Movable Ground

In tunnel excavation in areas with super-fragile geology thought to be related to movable ground,
deformation or damage has occurred to shotcrete and rock bolts due to the action of strong earth
pressure. As a response to such earth pressure, we adopted a highly durable tunnel structure with
doubled supporting components.
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Details of double-support structure to counteract strong earth pressure

» Examination of Impact on Bedrock Collapse via 3D FEM Analysis
and Judging Necessity of Supplementary Method

3D model for FEM
We conducted 3D finite element method analysis that reflects the
progression of the tunnel face, in order to evaluate the impact of tunnel
excavation on a slope which has similar conditions to terrain or geological  148.2m j\
features where large-scale bedrock collapse has occurred, and to judge X
whether a supplementary method is necessary. Virtually no differences in
stress in the tunnel’s loosened area or surroundings were recognized
with or without a supplementary method, thus the construction work was
safely completed without using a supplemental method. 172
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Cost Reduction Technique for Disposal of
Tunnel Excavation Waste Containing Heavy Metals
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In recent years, we have been using risk assessment to investigate measures conducted on
excavation waste (of natural origin) containing heavy metals. While previously-adopted countermeasure
methods (seepage control work, insolubilization methods, etc.) deal only with excavation waste, risk
assessment enables us to account for effects (retardation of heavy metals, etc.) on the ground
(unconsolidated sediment), making it possible to adopt a more economic countermeasure method.

In risk assessment, we construct a model of the hydrogeology of the area surrounding the
embankment spot, and use advection-dispersion analysis to find the density of heavy metal waste and
other substances in an exposed location (a well, etc.). We investigate countermeasures with the
condition that the density of heavy metals at the exposed location must be within the environmental
standard density.
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e Countermeasure using seepage control work, e Countermeasure using risk assessment
insolubilization methods, etc.
Analysis of heavy metal diffusion, etc.
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