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Dam concrete experimental characterization is a fundamental task in the evaluation of the dam structural 
concrete behaviour. The large aggregates in dam concrete implies the use of large specimens for testing. As the 
large specimens required powerful testing machines, it is common the removal of the larger size aggregates 
and, with the wet-screened concrete, cast smaller specimens. The need for reliable relationships between the 
dam structural concrete and the wet-screened concrete is essential for design, concrete quality control during 
construction, safety control and monitoring data analysis throughout service life.

Rigid particle detailed modelling (PM), based on discrete element method (DEM), has been used to simulate 
the behaviour of materials where the randomness of the microstructure is important, such as rock and con-
crete. Since the first PM applications, several developments were made in order to reproduce the behaviour of 
brittle materials, although sometimes disregarding the time-dependent behaviour, especially for the behaviour 
of cement-based materials.

Considering the long-term goal of modelling the time-dependent behaviour of the dam structural concrete and 
of the wet-screened concrete, explicitly taking into account its heterogeneity, this paper presents a PM based 
DEM model including the viscoelastic behaviour at the contact level. The implemented constitutive contact 
models were the Burgers model and an aging model based on the solidification theory. The first one reproduces 
a simple viscoelastic behaviour and the second one is known to accurately simulate the time-dependent be-
haviour of cement-based materials for every loading age after casting. Both models rely on explicit numerical 
solutions schemes. 

Simple calibration examples, using regular and irregular assembly of particles, are presented. The time step-
ping criteria, the accuracy required to obtain a theoretical solution and a solution scheme to reduce computa-
tional costs are discussed.


