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Semicircular tunnel Summary

Stress analysis In many areas, dug tunnels cannot be self-supporting, and barriers must be
Analytical nethod ) used to hold them in place. The most important factor in tunnel design is to
Complex potential functions ensure its stability. One of the most widely used sections in the construction

Conformal mapping
Numerical analysis
Semicircular tunnel

of transportation tunnels is semicircular tunnels. To design such tunnels, we
need to know the stresses around the tunnels. The location of the tunnel
among the natural rock and soil materials causes that geological conditions
play a major role in its stability. Therefore, to ensure the stability of the tunnel, it is necessary to examine the state of
stresses around the tunnel before and after its construction.

Introduction

In analytical methods, we come to equations that show the general trend of the effect of variables. Although many
tunnel design problems are solved using numerical models better than analytical methods, but analytical methods to
solve such problems should not be ignored. Numerical methods, despite their high ability to solve problems, possess
some disadvantages such as their dependency on boundary conditions, the dimensions of the elements, and so on.

Methodology and Approaches

In this study, using complex potential functions and conformal mapping, the differential equation governing the
behavior of rock mass in a semicircular tunnel under stresses is obtained. Tangential, radial and shear stresses at the
tunnel boundary have been calculated in different modes. Finally, the analytical method is compared with numerical
modeling done using FLAC software.

Results and Conclusions

Both analytical and numerical methods, used in this study, present similar results although there are differences in the
values of stresses obtained locally around the tunnel. It can be said that the obtained values of stresses are correct
based on the principles of both methods, and thus, in the tunnel design, the values of both methods can be used by
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considering the appropriate safety factors and the experience of the engineer.




