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Factor of safety of a braced deep excavation in soft clay
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Abstract: The factor of safety (F5s) is a very important design index for deep excavation in soft clay. The existing methods for
Fs mainly include the conventional methods and finite element method (FEM) based on the reduced shear strength technique. In
this study, the conventional methods and reduced shear strength FEM are used for Fs evaluation of a failed deep excavation in
soft clay. By comparing the values of Fs of the excavation using different soil strength parameters and methods, the
applicability of the analysis methods and soil strength parameters is evaluated. The research results indicate that the values of
Fs of the excavation calculated by the conventional methods and the reduced shear strength FEM using the total stress indexes,
i.e., sy, =0, are very close to 1.0 and those from Terzaghi’s method, while the values of F of the excavation are much greater
than 1.0 using the soil strength parameters c and ¢ from triaxial tests. When the reduced shear strength FEM is applied for Fg
evaluation, the values of Fg obtained from the convergence criterion method are much greater than those from the intersection
method. The values of Fg of the excavations using the intersection method and Terzaghi’s method are both very close to 1.0,
which is consistent with the limited equilibrium state of the excavations at failure.
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Fig. 2 Soil profile and geotechnical parameters obtained at
excavation site
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Table 1 Soil profile and strength parameters from CU testing
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Table 2 Values of F; of excavations from design code in China
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Table 3 Input parameters for finite element analysis
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Table 4 Comparison of Fs of typical failed excavations and present
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Table 5 Values of Fsof excavations from FE analyses results
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