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Study on the slope stability of embankment dam under different load
conditions using deterministic and probabilistic methods (Case study:
Namrood dam)

Amin Ebrahimi'*

Mojtaba Karimaei Tabarestani”

Abstract:

Slope stability analysis is one of the most important parts of an emabankment dam
design. However, the current conventional methods, which are based on the use of
stability coefficients obtained from the deterministic methods, are not capable to
explicitly analyze the uncertainity of effective parameters especially geotechnical
parameters. This leads to an incorrect estimate of the potential stability of the dam
structure. Accordingly, in the present study, the slope stability coefficient of
Namrood dam as a case study was calculated for different load conditions,
including permanent leakage and completion of construction by using deteministic
and probabilistic methods. Geo-studio software package and Monte Carlo
simulation techniques were used for analysis. The effect of earthquake load on the
stability of the dam structure was also investigated. The results showed that, the
failure probability of the critical sections of Namrood dam was negligible, so that
the maximum probability of failure was calculated as 0.00007. Then, sensitivity
analysis were carried out on the value and type of distribution of effective
parameters. Results showed that with the increase in the earthquake load by 15%,
the probability of dam failure increased by about 100%. Finally, results showed
that by considering lognoramal instead of normal distribution for unit weight of
soils, the probability of dam failure only decreased for 1.88%.
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