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Free Vibration of Horizontally Curved Beams
with Clothoid Transient Curve
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Abstract

This paper deals with the free vibration 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,
These equations are applied to the beam having transition curve in which the clothoid curve is chosen in this study.
The differential equations are solved by the numerical methods for calculating the natural frequencies and mode
shapes. For verifying theories developed herein, the frequency parameters obtained from this study and ADINA are
compared with each other. As the numerical results, the various parametric studies effecting on natural frequencies
are investigated and those results are presented in tables and figures.

Keywords - Qothoid Curve, Dyrarmic Equilibrium, Free Vibration, Hortzorially Curved Bean, Inertia Force, Natural
Frequency, Transient Curve
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200
- Clothoid curve, @=100", 5,516, £=1.15, u=0.35
I :hinged-hinged ends
1————:clamped-clamped ends
1i=1,2.3.4: from bottom 10 top
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0.300 | 13.92 | 38.10 | 54.01 | 74.21
u4-74 | 0.350 | 13.96 | 38.32 | 54.05 | 74.89
0.400 | 13.98 | 38.48 | 54.08 | 75.42
*a=100°. s=50, s5,=16, €=1.15
Clothoid, hinged-hinged ends
=100, 5=50,5,=16, e=1.13, u=0.35
------ :undeformed, :deformed
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150
] Clothoid curve, @=100 ", 5=50, 5,=16, u=0.35
E :hinged-hinged ends
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Clothoid, clamped-clamped ends
o=10075=50,5,=16, e=1.15, u=0.35
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