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ABSTRACT

On the Forced Vibration due to Motion of End Support of Pipe
Conveying Fluid

Kwak Hyun-ho

Advisor : Prof.Yoon Duck-young

Depar tment of Naval Architecture
Graduate School of Chosun University

This paper deals with the effect of a motion of end support on the vibration
of pipe conveying fluid. The governing equation of motion is derived by using
extended Hamilton's principle. As the equation of system with nonhomgeneous
boundary condition converts into the equation with homogeneous boundary
condition, the resulting equation becomes the form of forced vibration with
the forcing function. The resulting equation is cast into a matrix form by
applying the Galerkin method. Comparisons are made between the approximate
results and the exact ones for the natural frequency with various boundary
conditions such as clamped-clamped, clamped-pinned, pinned-pinned end
conditions. There sponse curves in terms of flow velocity and mass ratio are

presented for various boundary conditions.
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NOMENCLATURE

internal cross sectional area of pipe
centrifugal matrix , square matrix
diagonal matrix

Young's modulus of pipe material
Coriolis matrix , skew-symmetric matrix
area moment of inertia of a pipe
stiffness matrix, symmetric matrix
length of pipe

mass matrix, diagonal matrix

fluid mass per unit length

pipe mass per unit length

fluid pressure

column vector

normal corrdinate of time

time

flow velocity

longitudinal coordinate

transverse displacement of pipe
orthonomal mode of pipe without fluid
m th eigenvalue

dimensionless longitudinal coordinate
dimensionless transverse displacement

dimensionless time



mass ratio

variational operator

dimensionless flow velocity

excitation frequency

dimensionless frequency of pipe conveying steady flow
for neglecting Coriolis force

dimensionless natural frequency

dimensionless excitation frequency

determinant of matrix
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dimensionless exiting frequency for 8=0.3 (B=mass ratio, u= dimensionless

flow velocity)
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Fig. 6 Response curves of a clamped-clamped pipe as a function of
dimensionless exiting frequency for B—( 3 (B=mass ratio, u= dimensionless

flow velocity)
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Fig. 7 Response curves of a pinned-pinned pipe as a function of dimensionless

exiting frequency for B—( 3 (B=mass ratio, u= dimensionless flow velocity)
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Fig. 8 Response curves of a clamped-pinned pipe as a function of

dimensionless exiting frequency for u=2 (u= dimensionless flow velocity, B
=mass ratio)
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