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ABSTRACT 

The deformable discrete element method (DDEM) was first reported 44 years ago and formalized in 

my Ph.D. thesis [1]. I believe that this might be one of the first, if not the first, DEM approach used for 

the prediction of fracture processes in otherwise continuous brittle materials. Later, the method was 

reduced to a system consisting of rigid elements and springs, while the concept reported in 1979 was 

forgotten. At the same time, other block methods were developed. Rigid element methods were adapted 

to static and dynamic analyses of plates and beams [2], were found useful in the evaluation of ship 

structure dynamics [3], properly reproduced large scale movement of blocky rocks [4], and were 

applied to the study of granular materials [5]. 

In here, the method is presented as originally developed. Each particle is subjected to translations, 

rotations, while particle reshaping results from the relative particle-to-particle motion. Particle 

rotations act on moments, thus the system reproduces the behaviour of a pseudo-Cosserat medium. In 

this approach, mass and moments of inertia are placed in the particle mass centres. Also, a portion of 

mass is lumped into external nodes.  

DDEM has become a part of a physics-based methodology, which includes mechanisms-based 

constitutive modelling and incorporates a recently developed concept that describes overdriven 

phenomena in materials subjected to extreme dynamics[6, 7]. The constitutive models are based on 

micromechanics considerations reported earlier [8], while the overstress concept summarizes my 

investigations prompted by the following questions:  

What happens in a material, when the rate of loading is faster than the rate at which the material 

absorbs and converts energy to plastic work and damages? 
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