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ABSTRACT

Earthen dams have a great impact on various aspects of the life of the surrounding
communities. Therefore, the need for continuous monitoring and optimal control during
construction and safe operation of these structures when applying dynamic loads,
including earthquakes, and especially explosive loads due to possible sabotage and fire
during construction has always been considered. The effects of explosive loading can be
measured by considering several conditions affecting the performance of earth dams using
several parameters, the from most important of which Cited are the dimensions of the pit
caused by the explosion and the stability coefficient of upstream and downstream slopes.
Therefore, in the present study, according to the researches done in the field of dynamic
loading of earth dams, while selecting the model and its characteristics, in order to
validate the simulation process and apply dynamic loading, the results of numerical
solution with the article A reference is compared that provides acceptable consistency.
Then, the explosion loading in the form of Abaqus finite element software is simulated in
certain parts of the structure and after analysis, the results show that by increasing the
explosive charge and increasing the water level of the dam reservoir and also reducing the
density of dam materials; The depth and dimensions of the hole created by the explosion in
the crown of the dam will increase, which will also indicate local damage. Finally, to
investigate the dynamic stability of the slopes, the results are transferred from the finite
element software to the slope stability analysis software (Geostudio) in the form of
displacement-time data at specified depths below the blast points. The earth dam is
subjected to quasi-static and then dynamic analysis and finally stability analysis. The
results indicate that under an explosive charge of 800 kg with a specific loading position,
the reliability coefficient of slope stability is higher than the reliability coefficient
introduced by the publication 624 (seismic analysis and design of earth and gravel dams),
which indicates the no of Serious damage and general instability of the dam structure and
stability of slopes against explosive load have been identified.
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SCALED RANGE, FT/LB/3

/6 - Acoustic Impedance
7 - Body waves
8- Surface waves
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Parameters

1 Young's modulus, E (MPa) 51/7

2 Poisson's ratio , v 0/45

3 Density , p ( kg/m®) 1920

4 Material cohesion ,d (MPa) 0/036

5 Material angle of friction , g 24 |

6 Cap eccentricity parameter , R 0/3

7 Initial cap yield surface position , &, 0/02

8 Transition surface radius parameter , 0/05
2/75 - 0/00

9 Cap hardening behaviour, Stress, plastic | 4/83 —0/02

volumetric strain  (MPa) 5/15 — 0/04

6/20 — 0/08
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20 - Arbitrary Lagrangian Eulerian (ALE)
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26 - Equivalent Linear Method
27 . Spencer’s method
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