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ABSTRACT 

In this paper, we propose a new discrete analysis method based on finite deformation theory within 

finite element framework in order to simulate failure process of a discontinuous rock slope.  

The energy-momentum method1) is adopted to deal with the dynamic behaviour. This approach 

imposes the equivalence between the change of total momentum of the system and the impulse of the 

external forces acting on the system during each time step. In addition, this method exhibits the proper 

energy balance within a time interval so that unconditional stability in time can be realized. Here, we 

formulate a positive energy dissipation with plastic deformation which represents mechanical 

characteristic change of rock mass. This dissipative inequality is able to construct exact energy 

consistent involving internal dissipation so that we can update the proper deformation in consideration 

of material characteristic change.  

The selective activation approach2) is applied to simulate the motion of discrete blocks within finite 

element framework. With this method, each finite element is initially glued with multi-point constraints, 

and some of them separates to sets of blocks when fracture occurred. Therefore, selective activation of 

cohesive elements provides a progressive failure behaviour effectively. Also, the so-called node-to-

surface approach is used to the discretization technique for non-matching meshes of blocks.  The blocks 

are supposed to reduced energy due to dynamic frictional contact3) behaviour based on Coulomb 

friction law. 

Verification tests are conducted for the formulation with a simple structure subjected to the large 

displacements and rotations. Also, some simple numerical examples are presented to demonstrate the 

capability of the proposed method to simulate the rock slope failure. 
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