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Analytical Solution for the Seismic Response of a Retaining Wall with

Multilayered Foundation and the Influence of Soft Interlayer
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(1. Jiangxi Key Laboratory of Infrastructure Safety Control in Geotechnical Engineering, East China Jiaotong University ,

Nanchang 330013, China; 2. Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: Dynamic interaction mechanism between soil and retaining wall is very important for the
seismic design of retaining wall. However, most of the present analysis methods for the dynamic inter-
action of soil-retaining walls under earthquake action focused on homogeneous soil and ignored the in-
fluence of layered soil characteristics. Pasternak’s foundation model can accurately consider the inter-
action between soil and underground structure under earthquake action and can calculate the influence
of layer soil. In this study, on the basis of the displacement governing equation of retaining walls in
multilayered soils in Pasternak’s model, the exact expressions of spring and shear coefficients are ob-
tained by introducing the iterative method in the modified Vlasov’s model. Compared with the exist-

ing analytical method, the accuracy of the proposed methods is proven. A parametric study is per-
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formed to investigate the seismic response of the retaining wall under different interlayer soft soil con-

ditions, including thickness, depth and hardness of the interlayer soft soil behind the retaining wall.

Keywords: multilayered soil; retaining wall; earthquake response; simplified model; analysis method
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taining wall by the different methods
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Table 2 Parameters of soil
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bottom with different soft layer distribution
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