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Exact Dynamic Element Stiffness Matrices of Shear Deformable
Nonsymmetric Thin-walled Beam-Columns

st e g7l
Yoon, Hee- Parck, Young-lKon Kim, Yorg~Ii
ABSTRACT

Derivation procedures of cxact dynamic stiffacss matrices of thin-walled curved beams

subjected 1o axial forces are rigorously presented for the spatial frec vibration ana

An exacl dynamic  stilfness watrix is established from governing equations for a uniform

ewved beam element with nonsymmetric thin-walled cross section. Virstly this numerical
technique is accomplished via a gencralized lincar cigenvalue problem by introducing 14
displacement  paramcters and a system  of lincar algebraic cquations  with  complex

matrices. Thus. displacement functions of dispalcement parameters are exactly derived

and fimally exact stiffness matrices are determined using element force-displacement
relationships. The natural frequencics of the nonsymmetric thin-walled curved beam are
cvaluated and compared with analytical solutions or results by ABAQUS's shell clements
in order to demonstrate the validity of this study.
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(a) Cantilever beam under an axial load (b) Nensymmetric channel section

29 2, Cantilever beam with nonsymmetric channel seciion
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# 2. Flexurai-torsional natural frequencies for the cantilever beam | (radianz’sec}z]
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mode With shear deformation |Without shear deformation ABARUS
1 0.087 0.027 0.028
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5] 4817 4,859 4,766
G 7065 7.186 7.083
7 17.256 18.22 17.96
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