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ABSTRACT

Especially for high-rise, large-span and slender civil engineering structures it is often very dif-
ficult to conduct reasonable measurements by a classical wind tunnel approach. This comes
even more into play when the interaction of those structures with the air flowing around them
should be studied. Therefore, the Chair of Structural Analysis is developing a numerical wind
tunnel, where all of the effects can be consistently studied, which cannot be tested in an ex-
perimental wind tunnel, due to the problems with scaling laws in multiphysics applications. In
the case of the developed numerical wind tunnel approach the turbulent inflow, which inherits
the characteristics of natural wind, is generated by an inlet generator. Additionally, high-rise
and slender civil engineering structures may suffer from wind induced vibrations which can for
example be induced by vortex shedding. Those flow induced vibrations may lead to problems
of the structural integrity, fatigue or at least comfort problems.

At first step, we present a general simulation strategy for coupling fluid-structure interaction
with a controller (FSCI), which has been developed in [1]. Therefore, we illustrate the general
partitioned algorithmic treatment of FSCI, analyze the stability of the algorithms on a well-
known model problem and apply them to a benchmark example.

In a second step, we show how this strategy can be applied to civil engineering structures, as
it is for example shown in [2], where the flow induced vibrations are supposed to be reduced
by active or passive damping devices. We compare the results with reference values, which can
result from measurements of real structures or numerical benchmarks.

REFERENCES

[1] A. Winterstein (geb. Mini); C. Lerch; K.-U. Bletzinger and R. Wiichner. Partitioned simula-
tion strategies for fluid-structure-control interaction problems by Gauss-Seidel formulations.
Advanced Modeling and Simulation in Engineering Sciences (2018) 5:1-29.

[2] M. Péntek; A. Winterstein (geb. Mini); M. Vogl; P. Kupds; K.-U. Bletzinger; and
R. Wiichner. A multiply-partitioned methodology for fully-coupled computational wind-
structure interaction simulation considering the inclusion of arbitrary added mass dampers.
Journal of Wind Engineering and Industrial Aerodynamics (2018) 177:117-135.



