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Parametric Vibration of Simply Supported Pipes Conveying Fluid on
Two-parameter Nonlinear Elastic Foundation
with Distributed Follower Force
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Abstract : The equation of motion of pipes conveying pulsating fluid on a nonlinear Paster-
nak foundation with distributed follower force is established. The partial differential
equation of the system is discretized into ordinary differential equations by using Galerkin
method. For simply supported pipes,the nonlinear dynamic responses are obtained numeri-

cally. The effects of distributed follower force ,mean velocity of the fluid and shear stiffness
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of the foundation on periodic motion and chaotic motion of the system are analyzed with bi-

furcation diagrams,phase plane and Poincare map. The results show that ; with the distribu-

ted follower force as bifurcation parameter, chaotic motion and periodic motion appear al-

ternately ; with the mean velocity of fluid as bifurcation parameter, the dynamic responses

are very complex, including large-range chaotic motion and multi-periodic motion;

increasing the shear stiffness of the foundation can not only increase the stability of the sys-

tem , but also suppress the chaotic motion ;the stability of the system decreases with increas-

ing follower force.

key words: simply supported pipes conveying fluid ; nonlinear elastic foundation ;distributed

follower force ; period motion ;chaotic motion ;bifurcation
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Fig. 1 Schematic of simply supported pipe conveying

fluid rested on nonlinear elastic foundation
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Fig.3 Phase diagrams and Poincare maps with different flow velocity
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