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ABSTRACT

Given the current water crisis in the world and the fact that dams are superstructures for water conservation in agricultural
and domestic uses, the seismic performance of Pine Flat Dam is evaluated under the soil-structure-reservoir interaction ex-
posed to vertical component of near-field earthquakes in this study. Hence the dam is modeled in the plane strain space un-
der the foundation-structure-fluid interaction using Abaqus finite element software in order to consider the effects of founda-
tion flexibility and hydrodynamic forces. The reservoir is modeled in 3 full, half-full and empty conditions and the results are
assessed and presented for each condition. The results of analysis show that when the dam is in use and the entire volume
of reservair is filled with water and the conditions of near-field earthquakes are predominated, more displacement is applied

to the dam, which may make it enter the nonlinear region.

Key words: Water crisis, Concrete dam, Effect of vertical component, Soil-structure-reservoir interaction, Near-field fault.
Copyright © 2018 Farzad Naseri et al. This is an open access paper distributed under the Creative Commons Attribution License.
Journal of Civil Engineering and Materials Application is published by Raika Pajuhesh Pars; Journal p-ISSN xxxx-xxxx; Journal e-ISSN 2588-2880.

1. INTRODUCTION

ater supply has been always in the forefront of
human’s mind as the most crucial need for liv-
ing (1). Today this need has also appeared in
the policies of different nations around the world, so that
geopolitical experts predict many wars to achieve water
supplies (2). Meanwhile, the Middle East is one of the

main centers of the crisis, facing a severe water scarcity (3).

Moreover, dams are among the most important structures
in today’s industrial life, which are constructed for a varie-
ty of purposes, e.g. hydroelectric power generation, water
storage for agricultural and industrial uses, flood control
and drinking water supply. According to the reports of
Iranian Bulletin of Water Research, the average annual
rainfall is about 252 mm in Iran, which equals about one-
fourth of the average rainfall in the world and one-third of
the average rainfall in Asia. Therefore, Iran is known as a
dry region in the world. On the other hand, Iran is one of
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the countries exposed to numerous severe earthquakes.
Since most dams are constructed in high seismic risk areas
in Iran, it is of particular importance to achieve adequate
safety of dams against earthquakes (4). Numerous studies
were carried out for seismic assessment of the dams under
a variety of accelerograms. The occurrence, type and direc-
tion of seismic waves and frequency content are all factors
which play an essential role in the dynamic response of
dams (5-9). In the studies, different mechanisms were con-
sidered for support conditions and its impact on seismic
performance of concrete dams; the main incompetence of
these models was due to the dramatic difference between
the motions in lower soil layers and the reality (10). In a
modeling in China, the allowable stress under seismic
stimulation and elastic modulus were increased by 30% for
a damping ratio of 0.05 and it was concluded that the
foundation flexibility changes the motion frequencies and
dam-foundation movement modes (11). The dynamic anal-
ysis of dam and reservoir was conducted considering the
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