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The rock mass of the model is elastoplastic material, and the Mohr-coulomb strength criterion is 120 

adopted. The calculated boundary of the model is as follows: the length from the foot of the slope to 121 

the right boundary is twice the length of the slope, the length from the top of the slope to the left 122 

boundary is twice the height of the slope, and the height from the top to the bottom of the slope is twice 123 

the height of the slope. The boundary range meets the requirements of calculation accuracy under static 124 

and dynamic conditions (Xu et al. 2008). Model 1 (homogeneous slope) and Model 2 (toppling slope) 125 

were established, and the two numerical mesh models are shown in Fig. 4, whose size is 80×170 m. To 126 

reduce the difficulty of simulation, the structural planes were simplified into a weak band with the 127 

depth of 0.2 m. A quadrilateral grid with a side length of 0.5 m was used to investigate the 128 

characteristics of the model. The model consists of 30,729 surface strain elements and 32,202 mesh 129 

nodes. FLAC is used as solver for dynamic analysis using its transient dynamics simulation capability. 130 

The damping in dynamic analysis module includes Rayleigh damping, local damping and viscous 131 



 �� 

damping. Local damping converges by changing the mass of nodes or structural elements in the 132 

vibration period. Local damping is used in the model. 133 

In dynamic analysis, model boundary processing is a key technology. Improper boundary will lead to 134 

wave reflection and refraction, which will seriously affect the result of dynamic analysis. Apparently, 135 

the amplitude of seismic wave propagating in the model is closely related to frequency, structural plane 136 

type and thickness (Langston et al. 2009). In the finite element numerical calculation, it is one of the 137 

common methods to use the model with linear elasticity or complex dissipation characteristics to 138 

simulate the structural plane. In this model, the discontinuity is simulated as a soft material rigidly 139 

connected with the rock mass, and the selection of the thickness of the discontinuity is more critical. 140 

The range of the discontinuity should be greater than the wavelength, and the thickness should be less 141 

than the wavelength. 142 

For the dynamic response analysis of a semi-infinite space body such as a slope, the boundary problem 143 

which actually tends to infinity must be dealt with. FLAC provides static boundary (viscous boundary) 144 

and free field boundary in the numerical simulation calculation,. The research object in this work is a 145 

rock slope, whose foundation modulus is large and can be considered as a rigid foundation. Therefore, 146 

static boundary conditions are not required at the bottom of the model. The free field boundary is set 147 

around the model, so that the side boundary of the main grid is coupled with the free field grid through 148 

dampers. The unbalanced force of the free field grid is applied to the boundary of the main grid. Since 149 

the free field boundary provides the same effect as the infinite field, the upward surface wave will not 150 

distort. The boundary conditions are set as shown in Fig. 3b. In order to study the dynamic response of 151 

the slope, some monitoring points are set up in the model. The rock mass is elastoplastic material, and 152 

the Mohr-coulomb strength criterion is adopted. The boundary is free field boundary and local 153 



 �� 

damping is adopted. The damping coefficient is 0.156. Static calculation was performed before 154 

dynamic calculation (Zheng et al. 2002). In order to eliminate the adverse effect of the dead weight of 155 

the slope, stress balance should be carried out before the numerical simulation. 156 
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