











	

Study Resource


	

Explore 




	

Arts & Humanities


	

Business


	

Engineering & Technology


	

Foreign Language


	

History


	

Math


	

Science


	

Social Science









Top subcategories


	

Advanced Math


	

Algebra


	

Basic Math


	

Calculus


	

Geometry


	

Linear Algebra


	

Pre-Algebra


	

Pre-Calculus


	

Statistics And Probability


	

Trigonometry


	

other
→










Top subcategories


	

Astronomy


	

Astrophysics


	

Biology


	

Chemistry


	

Earth Science


	

Environmental Science


	

Health Science


	

Physics


	

other
→










Top subcategories


	

Anthropology


	

Law


	

Political Science


	

Psychology


	

Sociology


	

other
→










Top subcategories


	

Accounting


	

Economics


	

Finance


	

Management


	

other
→










Top subcategories


	

Aerospace Engineering


	

Bioengineering


	

Chemical Engineering


	

Civil Engineering


	

Computer Science


	

Electrical Engineering


	

Industrial Engineering


	

Mechanical Engineering


	

Web Design


	

other
→










Top subcategories


	

Architecture


	

Communications


	

English


	

Gender Studies


	

Music


	

Performing Arts


	

Philosophy


	

Religious Studies


	

Writing


	

other
→










Top subcategories


	

Ancient History


	

European History


	

US History


	

World History


	

other
→










Top subcategories


	

Croatian


	

Czech


	

Finnish


	

Greek


	

Hindi


	

Japanese


	

Korean


	

Persian


	

Swedish


	

Turkish


	

other
→





















 




Sign in 

Sign up 







Upload 

















	




	
Engineering & Technology

	
Civil Engineering









Download 

R-64_VieiraR.pdf









Survey 






yes
no


Was this document useful for you? 



  

Thank you for your participation! 


* Your assessment is very important for improving the workof artificial intelligence, which forms the content of this project 
















			















Document related concepts 





Rigid body dynamics

wikipedia ,

lookup 



Slope stability analysis

wikipedia ,

lookup 











Transcript 



COMPUTATIONAL METHODS IN ENGINEERING AND SCIENCE
EPMESC X, Aug. 21-23, 2006, Sanya, Hainan, China
©2006 Tsinghua University Press & Springer
Higher Order Modes in Thin-Walled Beam Analysis
R. Vieira *, F. Virtuoso, E. Pereira
Departamento de Engenharia Civil e Arquitectura, Instituto Superior Técnico, Universidade Técnica de
Lisboa, Av. Rovisco Pais 1049-001, Lisboa, Portugal
Email: [email protected]{ricardo.vieira, francisco.virtuoso, eduardo.pereira}@civil.ist.utl.pt
Abstract
The analysis of a thin-walled beam taking in account higher order deformation modes (i.e. warping, shear
lag) is presented. The analysis is performed using a beam model that considers an interpolation of the
displacements over the beam cross section by a set of pre-selected functions {φ(y,z); Ψ(y,z); χ(y,z)}.
Considering a set of functions only dependent of the beam axis coordinate {u(x); v(x); w(x)} as the
corresponding amplitudes of the previous cross section interpolations, the beam displacement field is
described as
u(x,y,z) = u(x) φ(y,z); v(x,y,z) = v(x) Ψ(y,z); w(x,y,z) = w(x) χ(y,z).
Admitting the cross section to be constituted by a set of elements, assembled in such a way that the
compatibility between them is satisfied, the set of the differential equilibrium equations can then be written
in a compact form:
[K1] δ ′′ + [K2] δ ′ + [K3] δ = 0
where: δ = {u(x), v(x), w(x)}; K1 and K3 are symmetric and K2 skew-symmetric.
The solution procedure for the equilibrium equations is related to that of a generalized eigenvalue problem,
which permits to obtain a set of orthogonal deformation modes. The generalized eigenvalue problem is
achieved by an assumption of the solution form, suggested by the theorem of Toupin concerning the
quantification of Saint-Venant Principle. A procedure based on a quadratic eigenvalue problem is also
considered for the solution of the differential equations, which is verified to lead to identical results.
The governing differential equilibrium equations are solved numerically by the conventional finite element
method over the beam axis, adopting Hermite functions for the amplitudes {u(x), v(x), w(x)}.
Numerical examples are presented for the analysis of a thin walled beam. Some important conclusions can be
drawn from the analysis of results, namely: i) the set of deformation modes of most relevance for a specific
cross section subjected to a specific load can be clearly identified; ii) the solution decay behaviour of higher
order modes is observed and iii) the solutions obtained from the generalized eigenvalue problem are in
excellent agreement with those obtained trough the quadratic eigenvalue procedure.
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