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ABSTRACT

The non-linear dynamic characteristics of a semi-circular pipe conveying fluid are investigated when the pipe is clamped at both
ends. To consider the geometric non-linearity for the radial and circumferential displacements, this study adopts the Lagrange strain
theory for large deformation and the extensible dynamics based on the Euler-Bernoulli beam theory for slenderness assumption. By
using the Hamilton principle, the non-linear partial differential equations are derived for the in-plane motions of the pipe, considering
the fluid inertia forces as a kind of non-conservative forces. The linear and non-linear terms in the governing equations are compared
with those in the previous study, and some significant differences are discussed. To investigate the dynamic characteristics of the
system, the discretized equations of motion are derived form the Galerkin method. The natural frequencies varying with the flow
velocity are computed form the two cases, which one is the linear problem and the other is the linearized problem in the
neighborhood of the equilibrium position. Finally, the time responses at various flow velocities are directly computed by using the
generalized- method. From these results, we should to describe the non-linear behavior to analyze dynamics of a semi-circular pipe

conveying fluid more precisely.
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Table 1 Convergence characteristics of the dimension-
less natural frequencies when U =0

N First Second Third
5 4.4862 9.9683 19.5900
6 4.4138 9.8072 18.3573
7 4.3994 9.7149 18.1107
8 4.3913 9.6699 18.0181
9 4.3862 9.6564 17.9392
10 4.3851 9.6444 17.9382
Reference(™ 4.3849 9.6329 17.6203
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