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Fig. 1 Diagram of computation

2.1GPa. model of U-shaped aqueduct
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Fig. 6 Curves of first principal stress along half-circle inner wall of U-shaped aqueduct
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Analysis of wind-induced vibration response of 3-D
fluid-structure interaction system for U-shaped aqueduct

LIU Liang ZHANG Hua
College of Civil and Transportation Engineering Hohai University ~Nanjing 210098  China

Abstract The fluctuating wind speed of a U-shaped aqueduct was simulated using the auto-regressive moving average

ARMA model. A three-dimensional fluid-structure interaction model was established. The arbitrary Lagrangian-

Eulerian ALE method was used to study wind-induced dynamic response of U-shaped aqueduct-water coupling systems.

The results show that the interaction between the water and the aqueduct wall is remarkably nonlinear. The hydrodynamic

pressure on the aqueduct wall induced by the surging wave of water in the aqueduct is very small. Under wind loading

water in the aqueduct increases the transversal displacement of aqueduct. As the dynamic coupling between the aqueduct

wall and the water the principal stresses of the left and right sides of the inner wall of aqueduct are large. The increasing

or decreasing trend of the principal stress of the inner wall at different heights is different with the increase of water

depth.

Key words U-shaped aqueduct 3-D model fluid-structure interaction ARMA model wind-induced vibration response





