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ABSTRACT

This paper deals with the free vibrations of horizontally curved beams with transition curve. Based

on the dynamic equilibrium equations of a curved beam element subjected to the stress resultants

and inertia forces, the governing differential equations are derived for the out-of-plane vibration of

curved beam with variable curvature. This equations are applied to the beam having transition curve

in which the third parabolic curve is chosen in this study. The differential equations are solved by

the numerical procedures for calculating the natural frequencies. As the numerical results, the various

parametric studies effecting on natural frequencies are investigated and its results are presented in

tables and figures. Also the laboratory scaled experiments were conducted for verifying the theories

developed herein.
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Table 1 Effect of shear parameter g on
frequency parameter c¢;*

Frequency parameter, c;
End constraint | # - - - -

=1 | i=2 | i=3 | i=4
Hinged- 030 | 510 | 23.20 51.?37 56.93
hinged 035 | 511 | 23.24 | 51.69 | 57.07
040 | 511 | 2328 | 51.78 | 57.18
Clamped- 0.30 | 1347 ’36.52 54.27 | 7165
clamped 0.35 | 13.50 36.72 54.31 | 7228
040 | 1353 | 36.88 | 54.34 | 72.76

*a=100°, s=50. s,=16, €=1.15
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Table 2 Comparison of frequency parameter c;

between this study and experiments
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(b) Top view
Fig. 7 Experimental set up

End . This study |Experiment|Error*
. constraint | ¢; |f{Hz)| f{Hz2) (%)
1 7.70 90 98 -8.9
Hinged- 2 | 2568 | 300 262 +127
hinged 3 | 5668 | 662 647 +2.3
4 [103.25] 1206 1298 -7.6
1 | 1417 | 166 152 +8.4
Clamped- | 2 | 3981 | 465 439 +5.6
clamped 3 | 7842 | 916 880 +39
4 ]1131.23| 1533 1468 +4.2
* ___this study — experimet
Error(%) = this study x 100
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