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Analysis of the stability of gravity concrete dams under earthquakes near
and far from the fault using finite elements and limit equilibrium

Rasoul Jani'
Arash Esna Ashari?
Abstract
Controlling the stability of weighted concrete dams is one of the most
important things in analysis and design. Until now, various methods have
been presented to check the stability of weighted concrete dams, among the
most important and widely used of them, limit equilibrium and finite element
methods can be mentioned. In this study, the stability of weighted concrete
dams with different heights was investigated using the limit equilibrium
method and the two-dimensional and three-dimensional finite element
method for five earthquake spectrums. The differences in the results of the
above two methods were compared in obtaining some parameters such as slip
rate, modulus of elasticity and stress distribution of the dam bottom. The
results indicate that the limit equilibrium method is conservative compared to
the finite element method, so that the sliding threshold occurs in the limit
equilibrium method with a maximum acceleration of 0.2 g and in the finite
element method with a maximum acceleration of 0.3 g. Three-dimensional
analyzes for the analysis of deformation and distribution of tensile stress in
the bottom of the dam indicate that the amount of slip and stress in the middle
section of the dam is high and it is significantly different from the side parts.
Installing a vertical seam in the dam, depending on the spectrum of the
earthquake and the maximum acceleration, can reduce the stress by fifteen
percent and reduce the possibility of cracking, but it does not cause significant
changes in the sliding of different parts of the dam.
Keywords
Weight dams, Seismic response, Stability analysis, Finite elements, Limit
equilibrium
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