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Study of earth pressure against rigid retaining wall
with arbitrary displacement modes

LU Kun-lin, ZHU Da-yong, YANG Yang
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The method of level-layer analysis is improved to calculate the earth pressure with arbitrary displacement modes. By the
stress analysis of the differential element under different displacement modes, it is supposed that the displacement mode only
influences the equivalent internal friction angle of interlayer. And the relationship between them is incorporated into the method of
level-layer analysis with the existing concept that the internal friction angle acts gradually; and then a new calculation method of
earth pressure that quantifies the displacement mode is proposed. Further study indicates that the resultant earth pressure is
independent from displacement mode and consistent with the results of Coulomb’s theory; but the distribution of earth pressure and
the point of application of the resultant earth pressure vary greatly with the displacement mode. The results are in agreement with the
experimental ones. So the presented mothed can be a reference for the calculation of rigid retaining walls.
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Fig.1 Displacement modes of rigid retaining wall
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Fig.3 Distribution of active earth pressure
for different values of n
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Fig.4 Curves of value of n vs. point of application of
resultant active earth pressure
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Fig.5 Distribution of passive earth pressure
for different values of n

— &%
00T emi

-1.0-0.8 0.6 -0.4 02 00 02 04 06 08 1.0

ZHin

B6 AFnx MBS LE & DR R E
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