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Numerical Simulation of Separation and Sliding
during Ground Motion by FLEM-DEM Analysis
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Abstract
Mechanical behaviors of rock masses are much influenced by existence of joints. Various kinds
of numerical model for jointed rock masses have been proposed. FLEM is a one of the numerical
methods to analyze large deformation of grounds. This method has coupled with DEM to extend
their applicability in rock engineering. A linear line element suitable for two-dimensional
analysis with four-noded elements is introduced to the FLEM-DEM coupled method. This is an
attempt to model the complex behaviors of jointed rock masses or interaction of structure-
ground systems. Proposed method will be applicable not only static problems but also dynamic
ones. Formulations for the FLEM-DEM with joint elements and some numerical examples are

described in this paper.
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Fig. 1 Configuration of joint element.
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Fig. 2 Relationships between stress and strain at midpoint of joint element.
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Table 1 Physical properties of model.

joint element\

20m Unit weight 0:2.65 tf/m’
A Ground | Young's modulus E:10000tf/m’

Poisson's ratio v :0.30

Shear spring const. K, :954¢f in*

40m Joint Normal spring const. K. :954tf fn*
Cohesion ¢:5tf in’

Internal friction angle ¢:0° or 30°

4 Time increment At: 1.0X 10™* (sec)

le |
! 60m !

Fig. 3 Analytical model.
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Fig.4 Frequency dependence of displacement at the point A
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