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Abstract: In this study, damage analysis of a subgrade cantilever retaining wall was conducted based
on the FEM-Peridynamics coupling method. In this method, only the damage zone is required to be
discretized into Peridynamics particles such that the overall structure and the local failure can be
simulated simultaneously from the intact to the complete failure states. Numerical examples about
an L-shape cantilever retaining wall is thoroughly simulated. The analysis results demonstrate that:
(1) the cantilever wall rotates along its bottom. The wall is mainly subjected to the horizontal loadings
and it belongs to a bending member. (2) a large tension stress occurs in the internal turn point of the

L-shape, which results in a 6 cm-long crack. Stress concentrations and stress redistributions appear in
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the damage zone evidently. (3) under the same conditions, the counterfort retaining wall has a small

tension stress, 1. e. ,

it decreases by 80% compared with the subgrade cantilever retaining wall. In this

case, no crack occurs. Therefore, designing a counterfort is one of effective measures to ameliorate

the loading condition and to prevent cracks of the retaining wall.
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Fig. 1 Three-point bending eccentrically

concrete beam test*” (unit:mm)
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Fig. 4 Calculation model and boundary conditions
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Table 1 Calculation parameters of the soil
Ry N
AL+ 18.5 10 0.30 28.0 18
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E/MPa v c/kPa  @/(°)
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Table 2 Parameters for the deformation and failure analysis

of the retaining wall

E/GPa v f/MPa  f/MPa G, /(N-m")

30.0 0.2 2.01 20. 10 135
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Table 3 Parameters of the interface
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Fig. 5 Computational results of the soil deformation and

plastic zone distribution
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Fig. 6 The retaining wall before and after deformation
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Fig. 7 Distribution of displacement of the retaining wall
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Fig. 9 Distribution of damage of the retaining wall (unit:m)
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