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Viscoelastic (VE) dampers are often used to miéigatcessive vibrations of structures. The
properties of VE materials or fluids used for mautéiring VE dampers depend on the
temperature and excitation frequencies of the ®m@eting on dampers. Many rheological
models, including the classical rheological modmtsl rheological models with fractional
derivatives, are proposed for a correct descrippicthe dynamical behavior of VE dampers.

The dynamic characteristics of structures with \d@ng@ers, such as natural frequencies, non-
dimensional damping ratios and modes of vibratioas, be obtained as a result of solution to
linear or nonlinear eigenvalue problems. A solutionthe linear eigenvalue problem is
obtained when the state-space approach is usadhfreas the nonlinear eigenvalue problem
must be solved if equations of motion are writteraitraditional form or when the fractional
models are used to describe the behaviour of damj2¥r The dimension of the linear
eigenvalue problem is more than twice as greatatsof the nonlinear eigenvalue problem.

The analysis of sensitivity is one of the most im@ot elements of designing, optimization,

identification and monitoring of the technical cdrmah of engineering structures. It allows

evaluating the influence of the changes of physaal geometric parameters on structure
behavior. In the recent years studies on the se@ngiainalysis of systems with viscoelastic

dampers or with layers made of viscoelastic mdtbaae been started [3]. In the paper [4],
an algebraic method was proposed to calculate thevalives of eigenvalues and

eigenvectors of nonviscously damped system weleuleded as the solution to a set of
algebraic equations. The sensitivity analysis aicttires with VE dampers, described with
the help of fractional derivatives, has not beezspnted as yet.

Elastic structures with VE dampers described udimg so-called fractional rheological
models are considered in this paper. The advaresalagical model, which contains all the
usually adopted fractional rheological models,sedi The considered system is nonviscously
damped. The dynamic characteristics of this typestofictures are of primary interest.
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Nonlinear eigenvalue problems resulting from theatipns of motion, written as a set of
second-order differential equations, are derivdak gontinuation method is proposed to solve
the above-mentioned eigenvalue problem. The nomatadin condition for the eigenvector is
adopted as the constrained equation and the atificain parameter is introduced in the
continuation method. The method does not requirg assumption concerning low
viscoelasticity of dampers. Complex solutions te #igenvalue problem considered are
determined in a systematic way. The effectiveneskaccuracy of the method are justified
based on the results of calculation made, takem fiterature and for typical planar frames
with VE dampers.

The direct method is proposed to calculate thé @rder design sensitivity of the system at
hand. The obtained formulas enable determinatiorthef sensitivity of eigenvalue and
eigenvectors of structures with viscoelastic dampeith respect to the chosen design
parameter. It enables, too, the sensitivity analgsiother dynamic characteristics, such as:
non-dimensional damping factor and natural fregie=mcThe considered damper model can
be used for the analysis of structures with difierdampers described by the chosen
rheological models with fractional derivatives. Téigectiveness and accuracy of the method
are justified based on the results of calculaticade) taken from literature and for typical
planar frames with VE dampers. The results of aisgity analysis concerning the structures
with VE dampers treated as fractional ones areepted for the first time.
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