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ABSTRACT: The design of containment walls suffering seismic loads traditionally has been realized with 

methods based on pseudoanalitic procedures such as Mononobe-Okabe's method, which it has led in certain 

occasions to insecure designs, that they have produced the ruin of many containment walls suffering the action 

of an earthquake. A method is proposed in this paper for the design of containment walls in different soils, 

suffering to the action of an earthquake, based on the Performance-Based Seismic Design. 

 

1. INTRODUCTION 

The calculation of the static and dynamics 
pressures of a soil against a wall, as well as the 
displacements of it under the action of an 
earthquake, can be realized by means of analyt-
ical pseudostatic, analytical dynamic methods 
or by means of numerical methods such as: 
finite differences, finite elements, etc. 

For preliminary studies, computer program 
has been developed by means of analytical 
pseudostatic methods for the calculation of 
pressures and displacements of a gravity 
retaining wall, in static and dynamic conditions, 
under the action of one earthquake. The 
situations of stability are verified to sliding and 
overturning, warning in case of failure, to 
increase the dimensions of the wall. 

The analysis of a gravity wall submitted to 
the action of an earthquake by means of the 
calculation of the possible permanent 
displacement follows the line of the method of 
Performance Based Design. 

2. THE PROGRAM MUROSIS 

For the analysis of the behaviour of a wall 
submitted to seismic actions, it have been 
developed the program MUROSIS based on 
pseudoanalític methods, for the calculation of 
static and seismic pressures on the back of the 
wall, as well as the permanent seismic 
displacement, in case the maximum acceleration 
of the earthquake overcomes the critical 
acceleration (Whitman-Liao, 1983). 

The program calculates the total force and 
the moment at the base of the wall. The force in 
static conditions is calculated by Rankine's 
method or by Coulomb's method. The seismic 
force is calculated by Mononobe-Okabe's 
method, considering his action with agreement 
to Richards-Elms of 0.66 H over the foot of the 
wall, being H the height of it. 

Later it is calculated the maximum friction 
force that is opposed to the sliding and the 
stabilizing moment, obtaining finally the safety 
coefficients for sliding and overturning, in static 
and also in seismic conditions. 

3. STUDIED CASES 

It has been realized the seismic calculation 
of 16 cases of walls by means of the program 
named MUROSIS, using the next two types of 
walls: 

1. Wall with 4,00 m of height 
2.  Wall with 6,00 m of height 

The program verifies that the safety 
coefficients of sliding and overturning in 
seismic situation. 
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