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Nonlinear Dynamic Characteristics of Hyperbolic Parabolic Membrane Structure under Fluid — structure Coupling
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Abstract: Membrane material is a new type of building material, which has the characteristics of light weight and large span.
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Under the action of wind load, the membrane material is prone to significant deformation and vibration, which may have a "
coupling effect" with the surrounding air flow field, and in severe cases, it will lead to structural instability, thus threatening
the safety of buildings. In this paper, based on von Karman' s large deflection theory and d ‘ Alember! s principle, the
governing equations of strong nonlinear vibration of saddle — shaped membrane structures under fluid - structure coupling effect
are derived, and the analytical solutions are obtained by Galerkin method. The parameters such as wind speed, mode order,
membrane surface density, initial displacement, prestress, membrane surface size and vector — span ratio under fluid — solid
coupling are analyzed, and all have different influences on the vibration characteristics of saddle — shaped membrane structures.
Then, the general law of strong nonlinear vibration of orthotropic tension membrane structures under fluid - solid coupling is
summarized, which provides theoretical support and reference for research and application in related fields.
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Fig.1 Orthotropic hyperbolic parabolic membrane structure model
with four edges fixed (wind direction is X direction)
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