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ABSTRACT

The integration of design in the simulation process became progressively important to allow more ad-
vanced monitoring, designing and modeling processes and higher qualities in solutions. Thus, the devel-
opment of so called isogeometric methods raised and gained significance in science and industry. Those
methods allow to bridge the gap between computer aided design (CAD) and numerical simulation with-
out meshing or surface tesselation. Thus, no additional model error is introduced and the solution quality
and convergence rate can be increased.

The given properties of the so called isogeometric B-Rep Analysis (IBRA) [1] can additionally be taken
into account for different numerical methods in multiphysic simulations. In those coupled approaches
the isogeometric description can be used as spatial delineation of boundaries but the structure can also
interact and move with the external impacts. This means that using isogeometrically described structures
in interaction with discrete particles, can provide more accurate results and allows to use the modeling
advantages given due to the CAD integration.

In this contribution the procedure and the properties with the use of NURBS-described CAD models in
particle-structure interaction shall be presented. This implies the needed entities of those models and
the description of trimmed multipatches [1] to discretize analysis suitable numerical models. With those
aspects the multifield simulation of structural isogeometric B-Rep analysis (IBRA) in interaction with
the Discrete Element Method (DEM) [2] will be outlined and described.

The possible application of this approach reaches from CAD integrated particle simulations, over the
consideration of rigidly moving CAD boundaries up to the coupled simulation of particles interacting
with thin-walled structures, such as shells or membranes. With some analytical benchmarks, the solution
quality will be demonstrated. Further, some test cases will show the application of the approaches to
DEM-IBRA coupling scenarios.
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Realization of CAD-integrated shell simulation based on isogeometric B-Rep analysis. Advanced
Modeling and Simulation in Engineering Sciences. 2018; 5(1):276.

[2] Casas G, Mukherjee D, Celigueta MA, Zohdi I. T, Oñate E, A modular, partitioned, discrete element
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