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In this paper the uniform analytical method [3] has been used for solving a problem of free vi­
brations of continuous sandwich beam with dam ping. External layers are modelled as Timoshen­
ko beams, while the interna! layer possesses the characteristics of a viscoelastic, one-directional 
Winkler foundation. The phenomenon of free vibration has been described using a homogenous 
system of coupled partia! differentia! equations. After separation of variables in the system of 
differentia! equations, the boundary problem has been solved and four complex sequences have 
been obtained: the sequences of frequencies, and the sequences of free vibration modes. Then, 
the property of orthogonality of complex free vibration modes has been demonstrated. The free 
vibration problem has been solved for arbitrarily assumed initial conditions. 

1. lNTRODUCTION

Some mechanical and building structural elements are treated as beams. Dif­
ferent models of beams are applied, depending on the complexity of the structure 
and the requirements [5]. In the last years the Bernoulli-Euler [1, 2, 4, 10, 14, 23] 
and the Timoshenko [7, 8, 11, 17, 18, 19, 20 - 22, 24 - 28] models for laminar 
beams or different sandwich beams [23] have been considered. Replacement of 
the Bernoulli-Euler model with the Timoshenko model, gives a result which is 
closer to the scientific results in the field of theory of elasticity [22), especially for 
very thick beams [5]. 

For the first time the influence of transverse forces and rotational inertia in 
a beam has been demonstrated in the paper [25], where the shear coefficient 
k' = 2/3 has been obtained. In the papers [7, 8] the criteria of choice of the 
shear coefficient in plates of medium thickness have been considered. Natural 
frequencies for continuous Timoshenko beams have been demonstrated in the 


































