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Resumo

Oscar Fabricio Zuleta Inch; Raul Rosas e SiMafluéncia da

Viscoelasticidade e do Cisalhamento na Estabilidad@inamica de Vigas
e Tubos.Rio De Janeiro, 2013. 122p. Tese de Doutorado - i@panto de
Engenharia Civil, Pontificia Universidade CatélieaRio de Janeiro.

As estruturas com cargas néo conservativas podeferpe estabilidade por
divergéncia, quando a amplitude da resposta estase incrementa
monotonamente, ou por “flutter”, através de osOkm; com amplitudes
exponencialmente crescentes. Neste trabalho estséar@rios aspectos sobre o
efeito do amortecimento e da deformacéo cisalhaatestabilidade dinamica de
vigas e tubos. Um programa computacional que perpoiiter cargas criticas e
respostas no dominio do tempo € implementado, farmdo as equacdes através
do método dos elementos finitos. Comparam-se o#tades de vigas de Euler-
Bernoulli e vigas de Timoshenko, considerando vaaddternativas para a
aplicagcdo do amortecimento proporcional e visctietAsTubos sdo modelados
com elementos tridimensionais enriqguecidos com mmodadicionais
incompativeis. O amortecimento viscoelastico € othizido na relacao
constitutiva do material, atuando sobre as defobemglesviadoras. As cargas
criticas dindmicas sédo calculadas a partir do proalde autovalor caracteristico,
obtido aplicando a transformada de Laplace as éggsacle conservacao de
momentum. Nas analises dinamicas um método impligitutilizado para a
integracdo do tempo e um algoritmo de segunda ordeimtegracao das relacoes
constitutivas viscoelasticas. Os resultados mostiaenpara algumas formas de
amortecimento, as respostas obtidas considerandiefarmacéo cisalhante
mudam qualitativamente o comportamento da cardeardinamica, incluindo

alguns paradoxos, conforme o amortecimento € iremémdo.

Palavras-chave

Instabilidade Dinamica; Amortecimento; Viscoelastitle; Vigas e Tubos
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Abstract

Oscar Fabricio Zuleta Inch; Raul Rosas e SiMafluence of
Viscoelasticity and Shear on the Dynamic Stabilitpf Beams and Tubes.
Rio De Janeiro, 2013. 112p. D.Sc. Thesis - Departeonde Engenharia
Civil, Pontificia Universidade Catdlica do Rio de Jame

Structures with non-conservative loads can losebilgta either by
divergence, when static response amplitude incseasmotonically, or by flutter,
through oscillations with exponentially increasiagnplitudes. Several aspects
concerning the influence of damping and shear erdimamic stability of beams
and tubes are studied. A special-purpose computgrgam has been developed,
enabling critical loads and time history responsese obtained applying the
finite element method to formulation of the equasioResults of Euler-Bernoulli
and Timoshenko beams are compared for a numbédteohative formulations of
proportional and viscoelastic damping. Tubes arelefenl with tridimensional
elements implemented with additional incompatibledes. Viscoelastic damping
is introduced in the constitutive relations of thmaterial, acting on deviatoric
strains. Flutter loads are calculated through theracteristic eigenvalue problem
obtained applying the Laplace’s transform to themmantum equation. In the
dynamic analysis an implicit method is used foretimtegration and a second
order algorithm is used in the integration of velestic constitutive relations. The
results show that, for some types of damping, €spanses obtained taking into
account shear strains change qualitatively the \behaof the flutter load,
including certain paradoxical phenomena, as damigingcreased.

Keywords
Dynamic Stability; Damping; Viscoelasticity; Beamsdalubes
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