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Investigation of interaction between an oscillation and a turbulence of pipe under
an earthquake
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To establish a turbulence model on an oscillating wall, new fluid-structure
interaction simulation technologies have been developed. The technologies have been based on immersed
boundary method (IBM) to treat complex ?eometry and transformation. In the IBM, it is known that certain
remedies for non-physical pressure oscillations arising from a region near the interface are necessary.
In the present study, a method for reducing the pressure oscillations has been proposed. Additionally,
direct numerical simulations were conducted to establish a large eddy simulation model for a turbulent
flow on an oscillating wall and scrutinize the energy transfer between the grid scale (GS) and sub-grid
scale (SGS). Although energy is generally transferred from the GS to SGS, it is likely that energy 1Is
transferred from the SGS to GS (backward scatter) under specific conditions. The present numerical
results indicated that backward scatter exists in the production term in the case of a wavy wall.
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