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ABSTRACT. The stress-deformed state of tunnels has been studied. Numerical solutions of the corresponding
boundary value problem are obtained by the boundary elements method. The corresponding curves are constructed.
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The stress-deformed state of an underground tunnel is studied, particularly, the main stresses initiated on the
tunnel walls are investigated, depending on the depth of its location and on the distance of overground structures
from the tunnel.

We consider a boundary value problem as a mathematical model of the mentioned practical problem for a semi-
infinite space with a hole. We take a homogeneous isotropic body in the plane deformed state. Its interior boundary
surface is stress-free.  Nonzero normal loading on one part of the plane boundary surface and zero normal loading on
the other are given. Zero tangent loading is given on the whole boundary surface.

Since the body is in plane deformation state, we consider a two-dimensional boundary value problem on the half-
space with a hole (Fig. 1).

Fig. 1. Half-space with a hole.
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In Fig. 3a) diagrams of the stress distribution on the interior contour are given for four values of H, when d=10 m.
As seen from the obtained data, when overground constructions are far from the tunnel, then stress σt  is small and
varies little at different depths of the  tunnel. Fig.3b) shows distribution of the stress σt   on the interior contour for
four values of H when d=14.35 m. In this case overground constructions are located directly over the tunnel. The
obtained data show that the deeper the tunnel is located, the less the tangent stress σt is.
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