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Modern building construction is now experiencing a boom in new technologies, one of which 

is additive manufacturing. 3D printing provides many new options, e.g. the ability to reproduce 

complex structures or to print directly from the digital model of the object, bypassing additional 

steps and reducing construction time and production costs. A crucial factor in the 

implementation of a 3D printing process is the printing material. In civil engineering 

construction this is mainly concrete. The successful development of this technology is 

inherently connected to the existence of accurate numerical models for fresh concrete [1]. 

 

The Bingham fluid model represents a yield stress model with linear flow behaviour [2]. In this 

model, the fluids only go into a flow state beyond a certain shear stress level. Fresh concrete 

can be described by a Bingham model. In our previous work [3], we described the modelling 

and implementation of Bingham fluid with the Cumulant lattice Boltzmann method. 

 

A general problem for the numerical modelling of complex building materials like concrete is 

the acquisition of the required model parameters which are highly dependent on the specific 

composition of the material used. The rheological behaviour of these material is a priori 

unknown and assessed by measurements with rheometers. In this research a digital twin of the 

actual rheometer is implemented with the Cumulant lattice Boltzmann method using Newtonian 

and non-Newtonian fluids. Our focus is the effect of the mixing tool on the relation between 

the rotational velocity and the torque, from which the rheological properties can be directly 

calculated. 
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