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Upper bound analysis of basal stability of excavations in clay based on variable
combined mechanism
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Abstract: The traditional failure mechanisms with constant shapes usually overestimate the basal stability of excavations in
clay. A new mechanism is established based on the upper bound theorem. The least upper bound solutions and the
corresponding failure mechanisms are obtained through the optimizations with geometry parameters. The non-homogeneous
and anisotropic undrained shear strengths are considered. The new mechanism is verified through cases studies. The results

show that the accuracy of the new mechanism is better than that of the traditional failure mechanism, and the proposed

mechanism is close to that obtained from the multi-block upper bound method.
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Fig. 1 Failure mechanism and velocity fields
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Fig. 3 Effects of embedded depth of retaining structures on safety

of factors
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Fig. 4 Effects of anisotropic ratios on safety factors
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Table 1 Comparison of safety factors by different methods
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10,0 25 1.21 1.22 1.257 1.690 1.720
150 5.0 1.23 1.29 1.313 1.453 1.483
22.5 17.5 1.11 1.62 1.634 1.658 1.686
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