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Summary

Retaining walls are designed to withstand lateral earth and water pressures, the effects of surcharge loads, and the
self-weight of the wall and, in special cases, earthquake loads in accordance with the general principles specified
in this section. Retaining walls are constructed for a certain service life based on consideration of the potential
long-term effects of material deterioration on each of the material components comprising the wall. Permanent
retaining walls are designed for a minimum service life of 50 years. Temporary retaining walls should be
designed for a minimum service life of 5 years. Gravity retaining walls rely on their self-weight to resist lateral
earth pressures. Analysis of the seismic behavior of gravity retaining walls during earthquake loading is a quite
complex task. Seismic wall movements can occur as sliding or rotational displacements. In some cases, only one
of these displacements can be dominant and for some of them, both sliding and rotation can occur. Foundation
soil deformability, backfill, wall stiffness, and input record motion as the main variables used in the analysis of
walls are subjected to a strong earthquake. The analysis of the seismic stability of walls retaining back 1l soil is
based on the following assumptions: (1) the wall-soil system is long enough for ignoring the end effects (plane
strain condition); (2) the soil is homogeneous, dry, and cohesion-less; (3) the retaining wall is subjected only to
horizontal displacements; (4) the seismic action is uniform horizontally distributed in the whole mass of the
system; and (5) the failure wedge is a plain. Furthermore, the upper bound limit analysis is based on the
assumption that soil will be deformed according to the associated ow rule and the convexity of the soil yield
condition. In the following analysis, we assumed that these conditions are met. For many decades, the seismic
analysis of retaining walls has been based on the simple extension of Coulomb’s limit equilibrium analysis,
which has become widely known as the Mononobe-Okabe method. The method modified and simplified by Seed
and Whitman has prevailed mainly because of its simplicity and the familiarity of engineers with the Coulomb
method. Designing walls for stability against earthquake risks in seismic zones is done through the analysis of the
seismic behavior of the soil-structure system. The methods established using newmark sliding block procedure
are based on forces (pseudo-static and pseudo-dynamic) and allowable displacements. These methods are
frequently used in the seismic design. Dynamic analysis of retaining walls can also be done by finite-element
methods. ABAQUS is among the computer programs that suite for finite-element analysis. In this study, a series
of finite elements were carried out in ABAQUS in order to find out typical wall movements including rotation
and lateral top and base displacements. This research presents that many variables such as maximum
acceleration, properties of foundation and backfill soils, and characteristics of the wall affect the seismic
behavior. Design charts were derived from the numerical analyses to predict both lateral displacements at base
and top. The proposed charts consider the most relevant factors in the system response. The result obtained can
be used to develop an optimum design procedure for gravity retaining walls.

Keywords: gravity retaining wall, lateral earth pressure, seismic displacement, seismic rotation, finite elements
methods, empirical approach
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