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Limit analysis In this research, in the framework of limit analysis method with
Spiral failure consideration of a 3-D continuous failure mechanism, stability
Matric suction of tunnel excavation face in unsaturated media was studied.
Tunnel face

Governing kinematic equations were adapted for unsaturated
conditions with introducing unsaturated form of Mohr Coulomb
failure criteria. Afterward, a set of parametric analyses, in
different form of suction distribution and tunnel geometry were performed. Based on obtained results,
matric suction and its distribution considerably influence tunnel face stability. Therefore, increase in
matric suction leads to decrease in limit pressure exerted on tunnel face. In the final section of paper,
finite element numerical analyses in the same conditions of material and geometry were executed. The
results indicate that limit analysis predict a limit pressure more than finite element method.

Unsaturated soil

Introduction

There are numerous studies in the literature concerning application of upper bond limit analysis for
evaluation of tunnel face stability in soft ground. These works have used conventional soil mechanics
theory. However, a large part of surface soils are in unsaturated condition. For many engineering
problems especially in construction phase, the principle of unsaturated soil mechanics can be used. This
can be more efficient for unloading problems such as Tunnelling or excavation. This approach describes
the role of unsaturated parameters on tunnel face stability using limit analysis method.

Methodology and Approaches

Governing kinematic equations were firstly adapted to the unsaturated condition. Then, parametric study
was performed using direct calculations on kinematic equations. In the final step of paper PLAXIS3D was
used for numerical analyses.

Results and Conclusions

e Increase of matric suction leads to more dissipated energy in sliding surfaces of failure
mechanism (decrease in limit pressure).

e  Presence of matric suction in the analysis do not change the general form of failure mechanism.

e Limit pressures exerted on tunnel face obtained from limit analysis method are less than those
obtained from finite element methods.

e The continuous spiral logarithmic form of limit analysis are confirmed qualitatively by finite
element method.
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