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The objective of this thesis is to develop optimization technique for plastic limit
analysis, based on lower bound plastic limit analysis. The equation system of stability
problem is formed in the optimization problem which is the non-linear function of unknown
stress variables. The equality constraints of this problem consist of: 1.) equilibrium in
element; 2.) equilibrium on discontinuity plane; and 3.) equilibrium on boundary condition.
The inequality constraints of the system are obtained from the failure criterion of the Mohr-
Coulomb function. The objective function of the system is to maximize the magnitude of
surface traction or the magnitude of soil unit weight. The final formulation is the non-linear
programming problem, where the algorithm used to solve this system is based on the Kuhn-

Tucker optimality condition and the Newton’s method.

The proposed numerical lower bound limit analysis is applied to analyze and to verify
three undrained problems in clay, namely bearing capacity of strip footing, stability of
vertical cut, and stability of shallow tunnel. For the case of strip footing, whose exact
solutions are well-known, the result shows the error of 3.9% for cohesive soil and error of
8.3% for cohesive-frictional soil. For the other problems, the numerical results are in
excellent agreement with those of existing numerical solutions. In addition, the proposed
program is then applied in predictions of collapse load for shallow footing on non-
homogenous clay layer whose undrained shear strength increases with depth, the stability of
braced excavation, and the stability of shallow tunnel in non-homogenous clay layer. Those

results correspond with those of other solutions and in some cases the results obtained are
more accurate. o
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