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Three-Dimensional Limit-Equilibrium Stability

Analyses of Slopes and Effect of Inclusion of Soil Nails
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Conclusions

Using the new procedure described in this paper, it is possible to
first determine the critical slip surface corresponding to the mini-
mum FES of soil slopes considering 3D failure surfaces. If the slope
under consideration is found to have an inadequate FS value, nails
can be introduced in the stability analysis for calculation of an
enhanced FS value for a nailed slope with the critical slip surface
that has been found earlier. The comparison of the FS values for
some benchmark problems as obtained from the developed proce-
dure and those reported in the literature and obtained through soft-
ware programs showed that the developed procedure/computer
code gives satisfactory results. For comparison, one LEM-based
commercially available program and one SRT-based program were
used in this study. In all cases, the FS values obtained from the pro-
posed 3D analysis were found to be higher compared with those
obtained by 2D analysis. Very good agreement was found with
respect to the location and shape of the slip surfaces as obtained
from the present approach and the results obtained from the soft-
ware and those reported in the literature. Using the developed
method, the effect of soil nails oriented at arbitrary angles for a
given slope was studied. A computer program was developed for
analyzing the problem, which was checked for its correctness. It
was found that optimum nail inclination did not remain constant
with the angle of the slope but changed with a change in slope angle.
For a given slope geometry, soil parameters, and nail inclination,
the effect of nail spacing on the FS was also studied. For the given
slope, the FS values were found to decrease quickly with an
increase in nail spacing from 0.5 to 2.5 m. Beyond 2.5-m spacing of
nails, there were no significant changes in FS values.
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