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Spectral Element Modeling of an Extended Timoshenko Beam:
Variational Approach

o
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ABSTRACT

Periodic lattice structures such as the large space lattice structures and carbon nanotubes may take the extension-transverse shear-bending coupled
vibrations, which can be well represented by the extended Timoshenko beam theory. In this paper, the spectrally formulated finite element model
(simply, spectral element model) has been developed for extended Timoshenko beams and applied to some typical periodic lattice structures such

as the armchair carbon nanotube, the periodic plane truss, and the periodic space lattice beam.
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(a) A Spectral Element (b) Solid mechanics
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(b)
1% 2. (a) Armchair SWCNT,(b) Periodic plane truss

¥ 1. Armchair SWCNT (5,5) 9 I® A&

o Natural frequency (GHz)
Boundary conditions

(O} (O)) 3 ®y4 (OF]
Clamped-free 19.3 119.7 3203 440.7 630.1
Simply-simply supported 54.1 213.8 440.7 772.2 819.1

¥ 2. Periodic plane truss@| 17 XS

o Natural frequency (Hz)
Boundary conditions
(O] (O))) 3 4 (O]
Clamped-free 0.30 1.76 442 7.53 10.77
Simply-simply supported 0.96 3.36 6.39 9.59 12.81
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