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SLIDING BLOCK FOR TESTING INTERFACES
One of the particular features of PLAXIS is the use of interfaces for modeling
soil-structure interaction. This document describes an example that is used to verify the
performance of these elements by means of a sliding block.
Used version:
•

PLAXIS 2D - Version 2018.0

•

PLAXIS 3D - Version 2018.0

Geometry: A plane strain model is used in PLAXIS 2D, presented in Figure 1. The soil
block is 4 m long and 1 m high, laying on a rigid base. The base is modeled with a
prescribed line displacement fully fixed in every direction. An interface is used to model
the sliding between the soil block and the base. A line prescribed displacement equal to
0.001 m, horizontal in x-direction, is applied at the left boundary of the model.
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Figure 1 Model geometry and generated finite element mesh (PLAXIS 2D)

In PLAXIS 3D, the analogous geometry is modeled by extending the soil block by 1 m in
the y-direction. The model geometry is presented in Figure 2. A prescribed surface
displacement fully fixed in every direction is used to model the rigid base. The sliding
between the soil block and the base is modeled with an interface at the bottom surface of
the model. A surface prescribed displacement equal to 0.001 m, horizontal in x-direction,
is applied at the left boundary of the model.
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Figure 2 Model geometry and generated finite element mesh (PLAXIS 3D)

Materials: The soil block is modeled as stiff Linear elastic Non-porous material. A
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different material data set is used to model the interface. The Mohr-Coulomb model is
assigned to the interface to simulate elastoplastic behaviour. The adhesion is small so
that sliding is dominated by friction. The self weight stresses are switched on by using
K0 = 0. The adopted material parameters are:
Soil:
Interface:

Linear elastic

Non-porous

Mohr-Coulomb

Drained

φ' = 26.6◦

c ' = 2.5 kN/m2

γ = 25 kN/m3
3

γ = 0 kN/m

E = 106 kN/m2

ν = 0.0

5

ν ' = 0.0

2

E ' = 10 kN/m

Meshing: In both PLAXIS 2D and PLAXIS 3D, the bottom line of the model is refined
with a Coarseness factor of 0.25. The Very fine option is selected for the Element
distribution in PLAXIS 2D, while in PLAXIS 3D the Medium option is chosen. Figures 1
and 2 illustrate the generated mesh in PLAXIS 2D and PLAXIS 3D correspondingly.
Calculations: The initial stress distribution is generated in the Initial phase by using the
K0 procedure. A new calculation phase is introduced (Phase 1) and the Calculation type
is set to Plastic analysis. In this phase the prescribed line/surface displacement and the
interface are activated. In PLAXIS 2D, all boundary conditions are set to be Free (or the
Deformations are deactivated). In PLAXIS 3D, all boundary conditions are set to be Free
apart from the ones in the y-direction, which are set to Normally fixed. The Reset
displacements to zero option is selected for Phase 1. The Tolerated error is selected
equal to 0.001.
Output: On pushing the block to the right, it hardly deforms. PLAXIS gives an internal
principal total stress distribution as shown in Figure 3 for PLAXIS 2D. The maximum
generated shear stress underneath the sliding block is plot in Figures 4 and 5 (both
scaled up 4 × 10-3 times) for PLAXIS 2D and PLAXIS 3D respectively. In PLAXIS 3D, a
vertical cross-section at y = 0.5 m is used to create the plot. The interface elements show
that the contact stresses are higher at the right hand side. This is plausible as the
pushing introduces a rotation moment.
The average maximum shear stress developed at the interface is 15.06 kN/m2 in PLAXIS
2D and 15.09 kN/m2 in PLAXIS 3D. The developed horizontal load over the horizontal
displacement of a point located at the left edge of the interface is presented in Figure 6.
The load at failure (horizontal plateau) equals 60.08 kN/m in PLAXIS 2D and 60.07 kN/m
in PLAXIS 3D.

Figure 3 Principal total stress distribution (PLAXIS 2D)

Verification: No theoretical solution exists for verifying the internal stress distribution or
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Figure 4 Maximum shear stress below the sliding block (PLAXIS 2D)

Figure 5 Maximum shear stress below the sliding block (PLAXIS 3D, cross-section at y = 0.5 m)
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Figure 6 Load displacement curve

the distribution of the contact stresses. However, the average maximum shear stress can
be calculated as:

τmax = c ' + γ · h · tan φ = 15.02 kN/m2
where h is the height of the soil block. The corresponding sliding force at failure is:

F = τmax × A = 60.08 kN
where A is the interface area (4 m × 1 m).
It is concluded that PLAXIS results are in good agreement with the analytical solution.
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