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Resumo

Salas, Joaquin Leonel Sanchez; Silva, Raul Rosas e. Modelo para
Instabilidade e Vibracgoes de placas Circulares. Rio de Janeiro, 2015. 117 p.
Dissertacdo de Mestrado. Departamento de Engenharia Civil, Pontificia
Universidade Catdlica do Rio de Janeiro.

O presente trabalho mostra uma versao do método Rayleigh-Ritz com fung¢des
especializadas para a andlise de placas circulares e anulares finas e espessas sujeitas a
cargas fora do plano e em plano. As fun¢des de aproximacgao para deslocamentos sao
polinémios em direcdo radial combinada com fungdes trigonométricas na dire¢ao
circunferencial. Um recurso conveniente € o uso de fungdes nodais lineares, que
permitem a facil considera¢do de cargas nodais e condi¢des de contorno (incluindo
forcas seguidoras), enriquecidos por polindmios de ordem superior, sem inclusao de
noés adicionais. O modelo permite a variacao da espessura e € aplicado em MAPLEIS,
possibilitando o célculo de deslocamentos e tensdes sob carregamento constante e de
variacdo linear, as frequéncias de vibragdo, cargas de flambagem com alguns efeitos
do nivel de carga conservativa e ndo conservativa. Os exemplos mostram a eficacia
desta abordagem na andlise de tal estrutura e leva um novo enfoque a este problema
classico, que apresenta comparacdes interessantes e originais que descrevem o efeito
de deformagao de cisalhamento, no caso de vibragdes o efeito das rotagdes inerciais e
variacdo de espessura em placas circulares e anulares, incluindo deslocamentos,
momentos e forcas de cisalhamento, frequéncias de vibragdo, cargas de flambagem e
uma andlise de cargas seguidoras tangenciais ndo conservativas na estabilidade,

utilizando o critério dinAmico € executada.

Palavras-chave

Placa circulares e anulares; placa de espessura varidvel; frequéncias naturais;
carga conservativa e nao conservativa; estabilidade de placas circulares; cargas
seguidoras tangenciais ndo conservativas; método de Rayleigh -Ritz .
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Abstract

Salas, Joaquin Leonel Sanchez; Silva, Raul Rosas e (Advisor). A Model for
Instability and Vibration of Circular Plates. Rio de Janeiro, 2015. 117 p.
Msc. Dissertation. Departamento de Engenharia Civil, Pontificia Universidade
Catolica do Rio de Janeiro.

The present work shows a version of the Rayleigh-Ritz method with specialized
functions for the analysis of thin and thick circular and annular plates subjected to
out-of-plane and in-plane loads. The approximation functions for displacements are
polynomials in the radial direction combined with trigonometric functions in the
circumferential direction. A convenient feature is the use of linear nodal functions,
which allows for easy consideration of nodal loads and boundary conditions
(including follower forces), enriched by higher order polynomials without inclusion
of additional nodes. The model allows for thickness variation and was implemented
in MAPLEIS, enabling the calculation of displacements and stresses under constant
and linearly varying load, frequencies of vibration, buckling loads with a few
commands and the effect of the level of conservative and non-conservative on load
the stability. The examples show the effectiveness of this approach in the analysis of
such structures and bring new light to this classical problem, presenting interesting
and novel comparisons illustrating the effect of shear deformation, in case of
vibrations of the inertial rotations analysis and thickness variation in circular and
annular plates, including displacements, moments and shear forces, vibration
frequencies, buckling loads and a stability analysis of non-conservative tangential

follower loads, using the dynamic criterion is performed.

Keywords

Circular and annular plate ; Variable plate thickness ; Natural frequencies;
conservative and non-conservative load; Stability circular plates ; Non-conservative
follower tangential loads ; Rayleigh -Ritz method.
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“Sin principio ni final solo energia variable con el tiempo”

Joaquin Leonel Sanchez Salas
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