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Dams are infrastructures that have an important role in energy and water supply. Any damage or failure of these
superstructures can lead to irreparable losses; therefore, the seismic behavior evaluation of dams under strong ground
motions is important. This study aims at studying the effects of earthquakes parameters changes in the performance
of concrete arch dams, considering different seismic conditions. The well-known analysis approaches such as
nonlinear dynamic analysis is used. Various recorded time histories with different characteristics are considered for
the analysis process. Besides, different duration definitions are applied on the selected time histories. Another goal of
this paper is to find signals with similar energy characteristics as the main recorded time-histories, in order to reduce
the computational volume and analysis time. By considering the special energy distribution of the near-fault records,
the approach is properly acts on these types of records. The Morrow point concrete arch dam is considered as the case
study, which is modeled in the Solid Work software. The Nonlinear dynamic analysis of this dam, considering the
dam-reservoir-foundation interaction is conducted in Abaqus finite element software. The concrete damage plasticity
is applied to model the nonlinear behavior of the concrete material of the dam body. To survey the effect of earthquake
energy distribution on the seismic behavior of the dam, the selected earthquake records have been decomposed to
several components with different energy levels, using discrete wavelet transform. The wavelet transform can
decompose the earthquake records into components with specific frequency band. Each of these components has an
energy value that is a percentage of the whole energy value of the original record. The seismic behavior of the dam
under the main selected earthquake records and their components has been investigated. The results indicate that a
wavelet component can be extracted from a near-fault record with a lower effective duration (about 60 to 70 percent
of the main record) and similar response in comparison to the original record. Moreover, study of the arias intensity
and displacement time history of the dam crest shows that the peak displacement in the dam crest occurs
simultaneously with the sudden increase in the arias intensity. As this parameter can be a representative of the time
history energy value and its intensity per time unit, the above-mentioned results show the effects of time history energy
value and its intensity on the response of the dam body. In addition, it is shown that any changes in the time at which
the effective component of the earthquake time history acts can affect the response of the dam. This effect depends on
the epicentral distance of the station of the recorded time histories. The results of this study can be used for the recorded
time histories at the stations near the epicenter. It is obvious that more studies should be conducted to investigate the
effects of increasing the epicentral distance on the dam behavior.

Keywords: Concrete Arch Dam, Energy Earthquake, Nonlinear Response, Wavelet Transform

\yas UL‘""“”) ‘P)Le«% b)l.mr) ‘f’)l{% JL.J



