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Rigid Plastic Finite Element Analysis for Active Earth Pressure
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Abstract

Traditionally, earth pressure calculation methods based on the Coulomb’s earth pressure theory have been widely used
in retaining wall design, but there have been few applications of active earth pressure calculations using limit analysis
based on the upper bound theorem. In this study, we develop an active earth pressure calculation method using the
Rigid Plastic Finite Element Method (RPFEM) based on the upper bound theorem.

In this paper, we propose a method to rationally evaluate the active earth pressure acting on a virtual retaining wall
within the framework of limit analysis. We calculate the active earth pressure of a typical backfill ground and
demonstrate the validity of this calculation method by comparing it with the Coulomb’s earth pressure theory. We also
mention modeling of the friction between the retaining wall and the ground. Finally, we introduce a case study to

calculate the seismic active earth pressure.

Key words: Active Earth pressure, Retaining Wall, Rigid Plastic Finite Element Method, Upper Bound Theorem, Limit
Analysis
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