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Transverse Shear Behavior of Thin-Walled Composite Beams Using
a Mixed Method

II-Ju Park, Sung Nam Jung
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Abstract

In this work, a mixed beam approach is performed to identify the transverse shear behavior of
thin-walled composite beams with closed cross-sections. The analytical model includes the effects of

ela

section as well
formulation.

stic couplings, shell wall thickness, and torsion warping. The distributions of shear flow across the
as the shear correction coefficients are obtained in a closed form in the beam

The influence of transverse shear deformation on the static behavior of closed

cross-section composite beams is also investigated in the analysis
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Z|eEg
local shell radius of curvature
length of the blade

M M M moment resultants for the shell

M, M, beam bending moments

M, warping moment

N,, N, N, membrane stress resultants for the shell

segment

T total torque (7=7+7)

T St. Venant torque

T Vlasov torque

UV,w beam displacements

WY, shell displacements

V. V. transverse shear forces

32 undeformed beam coordinates

8 coordinate systems for the shell wall

8,8 section rotations for the beam
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transverse shear strains for the beam

Vg Mz

€,.+€,.7,, membrane strains for the shell
KopRyok,,  Curvatures

é elastic twist deformation

€ e transpose of a vector

partial derivative with s

partial derivative with x
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Table 1. Material Properties of AS4/3501-6
Graphite/Epoxy lamina.
Properties Values
o 20.59%0 ° psi
Ey 1.42%0 © psi
B 0.89%0 ° psi
Vg 0.42
t 0.005 in
LW
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Fig. 1 Geometry and coordinate systems of a beam.
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(b) SZ
Fig. 2 Branch shear flow distributions.
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(b) F,

Fig. 3 Flexural shear distributions
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Fig. 4 Effect of transverse shear on tip displacement




