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Fluid-Structure Interaction Analysis of High-Rise Building with Complex Surface Shape
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Fluid-Structure Interaction Analysis of
High-Rise Building-with Complex Surface Shape

Takamasa Hasama, Yoshiaki Itoh, Koji Kondo, Toshihide Saka,
Manabu Yamamoto, Tetsuro Tamura? and Mitsuo Yokokawa?

Thanks to faster computer processing speeds, the evaluation of the wind response of buildings
using fluid-structure interaction (FSI) analysis based on large-eddy simulation (LES) is becoming
more widely used in practical applications. However, because of high computational costs, such
evaluation has not been performed on a building with balconies or other complex surface shapes.
Accordingly, the authors developed large-scale parallel FSI analysis code capable of handling such
complex surface shapes. The code was applied to the evaluation of the wind response of a high-rise
building with a complex surface shape comprising inner balconies and corner cuts. First, using the
large-scale parallel computation environment of the ‘K computer,” a parallel number calculation
performance of 24576 was achieved by identifying and improving on bottlenecks in parallel
computation scaling in the FSI calculation. Wind response evaluation using the FSI code was then
performed for two target obstacles respectively with smooth and complex surface shapes. The
calculated standard deviation of the response angle roughly corresponded to that of the results of
wind tunnel experiments using a rocking-type vibration model.
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