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ABSTRACT ARTICLE INFO
Earthquake is one of the strongest natural hazards that can cause significant Receive Date: 01 December 2024
human and economic losses. In this study, first the validation of the developed Revise Date: 01 March 2025
numerical model with water-structure interaction using the ALE method was Accept Date: 11 March 2025

performed in the Abaqus software, and then the response of the structure,
considering the nonlinear effect of materials under earthquakes with different

frequency domains and maximum accelerations, was presented. In other words, Keywords:

three earthquakes with low, medium and high frequency domains were selected, Rectangular Concrete Tank
each of which was scaled at three acceleration levels: low (0.2 g), medium (0.35 Displacement

g) and high (0.5 g), and the results are presented. The results of the study indicate Fluid-Structure Interaction
that increasing the earthquake frequency domain causes a decrease in the Earthquake

maximum displacement response of the reservoir wall, which is true for both Damage

linear and nonlinear materials, except for the case of nonlinear materials under
an earthquake with a maximum acceleration of 0.5 g, in which the earthquake
with a medium frequency domain has the lowest displacement of 19.4 cm. With
increasing the maximum acceleration of earthquakes, the displacement changes
in the linear and nonlinear models are almost constant for all three frequency
domains, so that with increasing the maximum acceleration from 0.2 g to 0.35 g
and 0.5 g, there is an average increase of 65% and 130% for all three frequency
domains. The structural responses under an earthquake with a low frequency
domain significantly produce the highest displacement in the reservoir wall, even
at low intensities, So that even at an acceleration of 0.2 g and for both linear and
nonlinear modes, the materials have a displacement of nearly 16 cm, which
indicates the factor of creating large displacements, even at low intensities. Also,
by increasing the maximum acceleration to 0.5 g, these values are equal to 36.25
and 45.46 c¢m in linear and nonlinear behavior, respectively. By comparing the
linear and nonlinear behavior of the materials, it can be concluded that in an
earthquake with a high frequency domain and an intensity of 0.5 g, the
displacement of the wall in the nonlinear mode has increased by about 70%
compared to its linear mode, which indicates the importance of the nonlinear
behavior of materials in areas with high seismicity and also the importance of the
existence of faults with the potential to cause earthquakes with high frequency
content.
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