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Analytical solution of active earth pressure for limited cohesionless soils

WANG Yan-chao, YAN E-chuan, LU Wen-bo, CONG Lu, ZHU Cun-jin, LI Xing-ming, YE Shi-wei
(Faculty of Engineering, China University of Geosciences, Wuhan, Hubei 430074, China)

Abstract: The classical earth pressure theory is based on the assumption of semi-infinite space. However, the dimension of soil
behind the retaining wall is limited, so that this theory is no longer suitable for calculating the earth pressure. The aim of this study is
to develop the earth pressures for the limited cohesionless soil under complex conditions. The new solution for the active earth
pressure is developed using the thin-layer element method. It is shown that the Ranking and Coulomb’s earth pressure theories are the
particular cases of the proposed model. It is also shown that the limit rupture angle is not constant and it varies with the calculation
parameters. The new solution approaches to Coulomb’s active earth pressure when the soil is infinite. When there are limited soils,
the new solution tends to be consistent with the simulation solution, proving the reasonability of the new solution. In this case, it is
significantly different from Coulomb’s solution.
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Fig.1 Schematic of limited soil
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Fig.2 Calculation model of active earth pressure
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Fig.3 Forces acting on thin layer elements of zone I
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Fig.4 Forces acting on thin layer elements of zone II
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Fig.9 Flowchart of active earth pressure calculation
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