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Abstract

Although daily measurement of pore water pressure at different points of an earthen dam is one of the
methods for assessing the stability of slopes during construction and operation stages, the behavior of the dam
must be modeled to increase the accuracy of the analysis, especially in the event of extreme hydrological
phenomena. This modeling can be done in two ways: numerically (process-based) and machine learning (data-
driven). In this study, the stability of the slopes of the Golestan homogeneous earthen dam under critical
conditions such as steady seepage, end of construction, and rapid drawdown of the reservoir, and in three cases
of full reservoir, half-full reservoir, and empty reservoir, has been modeled using GeoStudio software. The
analyses performed are based on Spencer method, one the limit equilibrium methods. Also, the seismic analysis
of this dam was investigated using the pseudo-static method in combination with steady seepage and the end of
construction conditions. The results showed that in the case of full reservoir and in conditions of steady seepage,
end of construction, and rapid drawdown of reservoir, the minimum safety factors obtained from calculations are
1.5, 1.32, and 1.62, respectively, which are all equal to or greater than the critical safety factor. Pseudo-static
earthquake analysis showed that the minimum safety coefficients of the slopes of the Golestan Dam in two cases
of rapid drawdown of the reservoir and at the end of construction are 1.46 and 1.35, respectively. These results
indicate that in almost both of these cases, the stability of the slopes of this dam is accompanied by a very small
safety margin or confidence.

Keywords: GeoStudio, Golestan dam, Homogeneous earth dams, Rapid drawdown of the reservoir, Slope
stability
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