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Influence of a Moving Mass on Dynamic Behavior of a Simply
Supported Pipe Conveying Fluid
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Faculty of Mechanical and Industrial system Engineering, Dong-eui University, Pusan 614-714, Korea
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ABSTRACT: A simply supported pipe conveying fluid and a moving mass upon it constitute a vibrational system. The equation of
motion is derived by using Lagrange’s equation. The influence of the velocity and the inertia force of a moving mass and the velocities
of fluid flow in the pipe have been studied on the dynamic behavior of a simply supported pipe by numerical method. The velocities of
fluid flow are considered within its critical values of the simply supported pipe without a moving mass upon it. Their coupling effects
on the transverse vibration of a simply supported pipe are inspected too. As the velocity of a moving mass increases, the deflection of
midspan of a simply supported pipe conveying fluid is increased and the frequency of transverse vibration of the pipe is not varied
Increasing of the velocity of fluid flow makes the frequency of transverse vibration of the simply supported pipe conveying fluid decrease
and the deflection of midspan of the pipe increase. The deflection of the simply supported pipe conveying fluid is increased by a

coupling of the moving mass and the velocities of a moving mass and fluid flow.
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Fig. 1 A simply supported pipe conveying fluid with a moving mass
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Fig. 2 Midspan deflection of the simple supported pipe versus the
position of the moving mass along the pipe ( »=10m/s, %=10m/s )
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Fig. 3 Midspan deflection of the simple supported pipe versus the
position of the moving mass along the pipe ( »=10mys, M=20kg )
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Fig. 4 Midspan deflection of the simple supported pipe versus
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Fig. 5 Midspan deflection of the simple supported pipe versus the
position of the moving mass along the pipe ( =20 mys, M=20kg )
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