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Coupling analysis of wind-induced responses
of cylindrical structure based on beam-rigid element model

LI Gang“''*, CAO Wen-bin'*

( 1. Department of Engineering Mechanics, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology s
Dalian 116024, China )

Abstract: An approximate model of wind-induced responses of the cylindrical structure is proposed
based on the beam-rigid element method, and the weak fluid-structure interaction analysis is executed
by using the FLUENT code of computational fluid dynamics (CFD) technology combined with
dynamic meshing method, and the precise integration method is employed to improve the
computational efficiency. The top displacement and acceleration of a 3-D cylindrical structure under
different wind speeds are compared based on the proposed beam-rigid element approximate model,
rigid model and elastic model. The experimental results show that the increment of wind speed
nonlinearly increases the amplitude of across-wind vibration. For the rigid model, the neglect of

coupling between fluid and structure may lead to bigger errors.

Key words: beam-rigid element; weak fluid-structure interaction; precise integration; dynamic mesh;

wind-induced response



