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Passive Earth Pressure Calculation of Unsaturated Soil
Considering Arching Effect
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Abstract: A rigid retaining wall with unsaturated soil backfill was taken as the research object, by considering the soil

arching effects and the inter laminar shear action in the process with the assumption of parabolic arch and combining with

horizontal layer analysis method and Rankine’slip surface, the quantitative relationships between average vertical stress,

the inter laminar shear stress of soil differential element and the passive earth pressure were calculated. Analytical expres-

sions for the passive earth pressure ratio and passive earth pressure were derived, and parameter as well as specific exam-

ple analysis were given. Compared with the conventional methods, stress deflection and the inter laminar shear action was

considered, which were more closed to the true stress state and could provide some guide for engineering practice.

Keywords: unsaturated soil; arching effects; parabolic arch; inter laminar shear
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