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3D stability analysis of gravity dams on sloped rock foundations

using the limit equilibrium method
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4. Summary and conclusions

This paper presents a general 3D limit equilibrium method for
conducting a sliding safety assessment of concrete gravity dams
subjected to hydrostatic loads with monoliths resting on sloped
rock foundations. The method is able to take into account arbitrary
three-dimensional variations in cross-sections, with the dam-foun-
dation contact plane sloping in the upstream-downstream and
abutment-valley directions. The classical no-tension Mohr-Cou-
lomb model was adopted to compute the shear strength that could
be mobilized along the dam foundation interface. In its present
form, the method assumes that compressive and unbalanced shear
loads could be transferred between adjacent monoliths. The sliding
responses of two existing gravity dams were computed using the
proposed method, leading to the computation of global sliding

safety factors (SSF;) that were nearly identical to those obtained
from more elaborate 3D analyses using the distinct element (DE)
method. The main conclusions of this study can be summarized
as follows:

(i) The proposed method is simple to implement, and compar-
isons with results from 3D numerical analyses indicate that
it produces accurate results. It is a powerful tool with which
practicing engineers can perform preliminary analyses prior
to conducting 3D numerical (FE or DE) analyses that require
significant resources and expertise.

(ii) For the two existing dams analyzed, the sequence of load
transfer to adjacent monoliths is initiated from the monolith
resting on the plane with the largest abutment-valley incli-
nation angle.
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