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Earth Pressure Distribution with Rigid Retaining Wall Movements
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Abstract

Lateral earth pressure distributions due to the sandy soil backfill behind the rigid vertical
walls for three different wall movement modes are obtained by the elasto-plastic {inite element
analys of soil deformation, and these earth pressures are compared with both Rankine’s and
Dubrova’s active earth pressures.

Thereby, the effects of the magnitude and the mode of wall displacement on the earth
pressure distribution are investigated. Three different modes of wall movement considered in
this study are the rotation about bottom, the rotation about top and the translation.

For the case of the wall rotation about top, the earth pressure distribution is shown as a
reverse S-curve-shaped distribution due to the arching effect. Consequently, the point of applica-
tion of the lateral thrust is much higher than one-third of the wall height from the base.

And, comparing the other modes of wall movement, the magnitude and the point of applica-
tion of the lateral thrust for the wall rotation about top are larger and higher, respectively.

The wedge-shaped plastic zone in the backfill at active failure is developed only for the mode
of wall rotation about bottom.

The lateral earth pressure distributions on the walls with inclined backfill of several different

slopes are shown for the mode of wall rotation about bottom.
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Fig. 1 Description of Dubrova’s methed for deter-
mining earth pressure distributions
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Fig. 2 Mobilized internal friction angle due to the
various modes of wall movement
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Fig. 3 Finite element mesh for analysis of earth
pressure
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in the mode of rotation about bottom
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Fig. 5 Contours of the plastic approach in the
mode of rotation about bottom
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Fig. 7 Contours of the plastic approach in the
mode of rotation about top
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