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ABSTRACT

This paper deals with the free vibrations of horizontally curved beams with multiple elastic springs.

Taking into account the effects of rotatory inertia and shear deformation. differential equations

governing the free vibrations of such beams are derived. in which each elastic spring is modeled as a

discrete  Winkler foundation with very short longitudinal length, Differential equations are solved

numerically to calculate natural frequencies and mode shapes. In numerical examples, the circular,

parabolic. sinuscidal and elliptic curved beams are considered. The parametric studies are conducted

and the lowest four frequency parameters are reported in tables and figures as the non-dimensional

forms. Also the ty

pical mode shapes are presented.
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Fig. 1 Curved beam with multiple elastic spring
and its variables
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Fig. 2 Curved beam supported by (a) elastic
spring and (b) elastic foundation

Fig. 3 Stress inertia forces and

resultants,
restoring forces on a curved beam
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Table 2 Comparisons®* of ¢; by end constraint

and type of curve

End Type of | Frequency parameter, c;

constraint curve i=1| i=2| i=31 ;=4
Circular | 16.63 | 54.15 | 72.81 | 80.06

Hinged | parabolic | 16.97 | 54.38 | 73.90 | 81.96
hinged | Sinusoidal | 16.97 | 54.40 | 74.17 | 8266
Elliptic | 1688 | 54.31 | 7349 | 81.07

Circular | 16.73 | 54.35 | 72.96 | 9655

Hinged | parabolic | 17.06 | 54.57 | 73.92 | 97.57
clamped |Sinusoidal | 17.06 | 54.56 | 74.24 | 97.87
Elliptic | 16.97 | 54.50 | 73.49 | 97.13

Circular | 25.16 | 64.96 | 73.06 |103.20

Clamped | parabolic | 25.20 | 65.15 | 74.01 |104.61
clamped | Sinusoidal | 25.17 | 65.12 | 74.33 | 105.06
Elliptic | 25.20 | 65.17 | 73.58 |103.99

* =02, s=50. n=3, k=10, k=20, k=30,

m, 2025. mo 205, ms3 :0,75
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