Free Vibration of Stepped Horizontally Curved Members
_Supported by Two-Parameter Elastic Foundation
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ABSTRACT : The main purpose of this paper is to present an analytical method
for free vibration of stepped horizontally curved members on two-parameter
elastic foundation. The ordinary differential equations governing the free
vibration of such beams are derived as non-dimensional forms including the
effects of rotatory inertia and shear deformation. The governing equations are
solved numerically for the circular, parabolic, sinusoidal and elliptic curved
beams with hinged-hinged, hinged-clamped and clamped-clamped end
constraints. As the numerical results, the lowest four natural frequency
parameters are presented as the functions of various non-dimensional system
parameters. Also the typical mode shapes are presented.
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Fig. 1 Curved beam on two parameter elastic

foundation and its variables
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Fig. 3 Restoring forces of two-

parameter elastic foundation
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Table 1 Comparisons of ¢;* by end constraint
and type of curve

End Type of Frequency parameter, c;
constraint{ curve i=1 i=2 i=3 i=4
Hinged Circular | 45.20 | 57.70 [ 69.45 | 97.39
h Parabolic | 47.14 | 57.44 | 69.86 | 99.22
hinged Sinusoidal | 47.82 | 57.40 | 69.89 | 99.75
Elliptic | 46.25 | 57.53 | 69.77 | 98.47
Hinged Circular | 45.37 | 58.06 | 73.29 [ 105.5
A Parabolic | 47.24 | 57.93 | 73.54 | 106.2
clamped Sinusoidal{ 47.91 | 57.92 | 73.51 | 106.3
Elliptic | 46.37 | 57.9773.52]106.0
Clambed Circular | 45.54 | 58.56 | 78.55(116.4
N Parabolic | 47.35 | 58.59 | 78.28 | 117.7
clamped Sinusoidal| 48.00 | 58.63 | 78.07 | 117.9
Elliptic | 46.50 | 58.57 | 78.49| 117.2

*f=0.2. n=2, s=50, 4=2000, g=100, 6=0.02
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