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Limit Analysis on Active Earth Pressure of Narrow Cohesionless Backfill
Under Translation Mode

LIN Yujian, YANG Juntao, LV Yanping
( Fuzhou University, Fuzhou, Fujian 350116, China)

Abstract; In engineering, retaining walls are often designed adjacent to the rock face, and the width of the backfill is
limited by many other reasons. The classical theory which assumes that the backfill behind the retaining wall is semi — in-
finite soils is no longer true. Thus, the failure mode of the narrow backfill is different with semi-infinite soils, and the
distribution of earth pressure is not consistent with the classical earth pressure theory. In order to analyze the failure mode
of narrow backfill, limit analysis was employed which can be concluded that multiple failure wedge appear in the back-
fill. When the collapse area contacts with the rock face, a new cluster of slip surface develops to the ground. Reducing
the width of the backfill and increasing the inclination of rock face and interface friction are helpful to reduce the active
earth pressure on the retaining wall. In order to calculate the earth pressure of the narrow backfill, based on results of the
limit analysis, the collapse failure area is divided into countless oblique differential inclined slice soil elements. A calcu-
lation model for active earth pressure of the narrow cohesionless backfill under translation mode is established by limit e-
quilibrium method. The proposed methods are compared with the limit analysis results, the previous theoretical methods
and experimental data to verify its rationality, which can provide reference for retaining wall design.

Keywords; narrow backfill; active earth pressure; multiple collapse failure; DLO limit analysis; inclined slice

soil element ; limit equilibrium method
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