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The boundary conditions at s=0 are 0 wuwu  , while the boundary conditions at s=1 for the case illustrated 

in Figure 1 are 
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Alternative formulations of boundary conditions at s=1 (e.g., sliding support in an absence of the force or full constrain 

of displacements) are obvious. Likewise, the limit cases of a linear curved beam [4-5] and a nonlinear ideally straight 

beam [1-3] are readily available from the proposed formulation.     

  

The solution methods and the eigenfrequency analysis 

The exact solution of the linear problem of free/forced vibrations of a curved beam is easily obtained regardless the type 

of boundary conditions. To solve a non-linear problem of vibrations of a curved beam, the canonical method of multiple 

scales adjusted for the system of partial differential equations is used. The reference solutions of a nonlinear problem of 

vibrations of an axially restrained beam by the same method are presented in the references [1-3].  

 
Figure 2: The first and the second eigenfrequency of a curved beam versus curvature parameter  

 

The results of eigenfrequency analysis of an axially restrained hinged beam are presented in Figure 2. The appreciable 

(exceeding 5%) differences correspond to the amplitude of shape imperfection around 0.06L. 

Conclusions 

The results obtained so far suggest that the simple linear theory of curved axially restrained beams agrees with the 

nonlinear theory of straight beams with shape imperfections in a broad range of curvature parameter. Nonlinear vibrations 

of a curved beam still require careful asymptotic analysis, especially in the case of a vanishingly small curvature. 
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