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Exact Free Vibration Analysis of Straight Thin-walled Straight Beams
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Kim, Moon-Young Yun, Hee-Taek Na, Sung-Hoon
ABSTRACT

For the general case of loading conditions and boundary conditions, it is very difficult to obtain closed
form solutions for buckling loads and natural frequencies of thin-walled structures because its behaviour
is very complex due to the coupling effect of bending and torsional behaviour. In consequence, most of
previous finite element formulations are introduce approximate displacement fields to use shape functions
as Hermitian polynomials, and so on. The purpose of this study is to presents a consistent derivation of
exact dynamic stiffness matrices of thin-walled straight beams, to be used in the free vibration analysis,
in which almost types of boundary conditions are exist An exact dynamic element stiffness matrix is
established from govermning eguations for a uniform beam element of nonsymmefric thin-walled cross
section. This numerical technique is accomplished via a generalized linear eigenvalue problem by
introducing 14 displacement parameters and a system of linear algebraic equations with complex
matrices. The natural frequency is evaluated for the thin-walled straight beam structure, and the results
are compared with analytic solutions in order to verify the accuracy of this study.
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A A=30.0cm® J=10.0 cm®, I,=900.0 cm’,
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mode e =0cm, e5 =0cm e, =6em, e; =0cm
Present Study |Analytic solution| Present Study |Analytic solution
1 3.23156 3.23156 2.30302 2.30302
2 4.26776 426776 5.97670 5.97670
3 9.03704 9.03704 9.03709 9.03709
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Present Studv |Analytic solution| Present Study | Analytic solution
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