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The methods used to estimate the seismic displacement
of retaining walls usually require the calculation of the
wall yield acceleration. Methods for estimating this
acceleration mainly include limit state methods (including
Limit equilibrium, characteristic line, and upper and lower
bound analysis methods), numerical methods (finite element
method and distinct element method) and experimental
methods (shaking table and centrifuge test). Among
the limit state methods, the characteristic line and limit
analysis methods have good accuracy due to the analytical
solution of the problem and have been considered from this
aspect. Characteristic line method is a precise approach
for solving problems in geotechnics, but it is difficult to
apply in problems that have complexities in geometry
or loading. The application of the limit analysis method
has fewer difficulties than the characteristic line method,
and for this reason, it has received more attention. In this
method, assuming independent fields of acceptable velocity
and stress, the upper and lower bound values of the failure
load can be obtained, respectively. By using both of these
methods, you can get an interval for the actual failure load,
and shortening this interval results in a closer estimation of
the true failure load.

Analyzing the behavior of retaining walls against
earthquakes for reasons such as complexity of soil behavior,
especially due to seismic loads caused by earthquakes,
inadequacy of pseudo-static analyzes and the need for
dynamic analyzes are one of the important issues that have
been considered by researchers in geotechnical engineering
in recent decades. Understanding the seismic performance
of soil-retaining structures is important to provide an
economic design as well as to reduce the earthquake
damages. In seismic conditions, displacement of retaining
walls for optimal design plays a key role. The efficiency of
walls after an earthquake depends to a large extent on their
permanent displacement during an earthquake. Excessive
displacement not only damages the wall itself but also the
adjacent structures.

Figure (1) shows a schematic three-dimensional of one
of the models used in the present study. In this figure, the
failure mechanism is modeled as a block behind the wall.

In this study, an algorithm is presented to calculate
the permanent displacement of retaining walls in seismic
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conditions. In this algorithm, the formulation of which
is based on limit analysis method, the yield acceleration
to move the wall during an earthquake is obtained by
considering the cohesion and internal friction of the soil
and the adhesion and friction between soil and wall, and
the vertical component of the acceleration of the earthquake
is taken into account. The proposed method, in fact, can
be considered as the development of two-dimensional
researches conducted in the past to three-dimensional
mode and generalization of an existent method for slopes
to retaining wall. In fact, a method for calculating the yield
acceleration, critical failure mechanism and permanent
displacement of the retaining wall under earthquake load has
been proposed. In addition, the effect of different parameters
on displacement of the wall has been investigated. In the
proposed method, the wall yield acceleration is obtained at
first and then by using a similar method as the Newmark
method, the seismic displacement of the wall is calculated.
The results are compared with other studies and with the
results of centrifugal experiments conducted to study the
seismic behavior of walls, which confirms the validity of
the proposed algorithm. The analysis presented in this study
shows that considering the three-dimensional behavior of
the wall, the amount of yield acceleration will increase and
subsequently less displacement will occur.

An instance of the diagrams obtained in the present study
is shown in Figure (2). In this figure, the effect of soil internal
friction angle on seismic displacement in two-dimensional
(high L/ H values) and three-dimensional (low L/ H values)
conditions is observed.
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dimensional analysis
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