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2D-FEM SIMULATION ON STRESS AND DEFORMATION
AROUND TUNNEL PORTAL

Ken-ichi FUMIMURA, Tsuyoshi NISHIMURA, Masahiro WATARIUE
and Masanori KOHNO

Portal sections of road and motorway tunnels are usually the most demanding parts of tunnel construction
because they are usually executed in areas with lower or lowest rock quality. Currently, there is limited
investigation on the stability of the ground associated with the excavation of tunnel portal. This is because
of the increased computational cost required to model the detailed three-dimensional excavation process.
As such, the use of idealized two-dimensional simulation can be expected in order to draw selected prelim-
inary results with respect to the impact of the tunnel portal excavation.

The inclined surface of ground is simplified into a triangle and a trapezoidal shape and is modeled as a

linear elastic material. Particular emphasis is placed on the initial stress state that the maximum principal
stress (o) is dependent on the slope height and is not recognized as such simple two/three-dimensional
state, i.e. lithostatic loading, where G, is vertical and equal to the overburden rock load. The principal
stress orientates itself and is recognized as to be parallel to the surface near the slope surface. Under the
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stress state, the vertical component G, of stress is calculated with the Mohr stress circle. A two-dimen-
sional mesh is assembled so that the mesh would include the tunnel cross section. Based on the stress
state under the inclined surface, several series of model runs are performed focusing on the influence of
the slope angle and the Poisson’s ratio. In the tunnel cross section analysis, the horizontal stress in the
mesh plane, perpendicular to the tunnel axis, is estimated as a function of the Poisson’s ratio.
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