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Numerical Flow Computation around an Aeroelastic Structure
using Inflow Turbulence

Hiroto Kataoka

Abstract

Wind-induced oscillations of buildings can be modeled as acroelastic motions within turbulent boundary
layer flows. To simulate these phenomena numerically, one should consider a numerical method allowing a
grid system to move or to be transformed depending on the structure’s motions and deformations. Besides that,
time varying flows should be given at every grid point on the inflow boundary surface with satisfying prescribed
statistics of boundary layer flows. This paper first explains a numerical method with a moving and transformed
grid system. Next, it proposes a convenient way for generating inflow turbulence, and verifies its validity by
comparing generated results with wind-tunnel measurements. Finally, it shows flow computations around
aeroelastic 3D square cylinders. The cylinder’s motion is modeled as a 4-lumped-mass system and it vibrates
with two degrees of freedom of heaving motion. The transition of the oscillation amplitude and aerodynamic

forces is reported by varying the stiffness.
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