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STUDY THE EARTH PRESSURE AND SENSITIVITY ON
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Abstract: To facilitate the accurate computation of earth pressure on retaining walls, an
upper bound analysis method was employed to address this issue. Assuming the shape of the
sliding soil wedge behind the wall as triangular, a fitness function that more realistically
represents actual conditions was selected. This approach established a formula for
calculating earth pressure based on upper bound analysis and derived a method to determine
the height above the wall base at which the resultant force acts. The angle of sliding failure
was ascertained using a search algorithm, allowing for a more intuitive solution to the earth
pressure on retaining walls under uniformly distributed load conditions. Comparisons with
Coulomb's earth pressure theory validate the reliability and reasonableness of this algorithm.
Orthogonal experiments were conducted to perform a sensitivity analysis on key parameters
affecting earth pressure. The sensitivity ranking for both active and passive earth pressure
scenarios is as follows: internal angle of friction in the fill > external angle of friction
between wall and soil > angle of the wall’s back inclination > angle of the ground surface
of the fill. In cases of multilayered soil, the layers were differentiated based on the direction

of the ground surface angle, and the method for calculating retaining wall earth pressure in
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multilayered soil scenarios using upper bound analysis was discussed.
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orthogonal test; fitness function
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