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Exact Dynamic Stiffness Matrix of Nonsymmetric Thin-walled Curved Beams
Subjected to Axial Forces

S8 W e B e
Yoon, Hee-Taek Park, Young-Kon Kim, Moon-Young
ABSTRACT

Derivation procedures of exact dynamic  stiffness  matrices  of  thin-walled  curved  beams
An
exact dynamic  stiffness matrix is established from govemning cquations for a uniform curved

subjected to axial foree:

are rigorously presented for the spatial free vibration analysi

beam element with nonsymmetric thin-walled cross section. Firstly this numerical technique is
accomplished via a generalized lincar cigenvalue problem by introducing 14 displacement
parameters and a

tem  of linear algebraic equations with complex matrices. Thus,
displacement  functions  of  dispalcement  paramcters are exactly  derived and  finally  exact
stiffness matrices are determined using clement force-displacement relationships. The natural
{requenci
anal

of the nonsymmelric thin-walled curved beam are evaluated and compared with
stical solutions or results by ABAQUS

shell clements in order to demonstrate  the
validity of this study.
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{a) Displacement parameters (b)) Stress resullunts

gl 1. Notation for displacement parameters and stress resultants
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s 2, Nodal displacement vector of curved beam element
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zigl 3. Cantilever beam with unsymmetric channel section

H 18 B Ay A7 d R ABAQUS Y s ol g e 1049 3
Rl alaek Aelvk B ubsh 7ol AR @AY sitk.

# 1. Flexural-torsional natural frequency | radian/sec)’]

7
mode @

Dr ABAQUS

1 0.028

2 0.336 0.331

3 0.706 0.69%

4 1.081 1.074

5 4.858 4.766

6 7.187 7.083

7 1825 17.95

8 201 19.36

9 2448 2358

10 46.94 46.52
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