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Fig. 1. (a) Schematic representation of axially/transversely loaded thin-walled beam with varying C-
shaped cross-section, (b) Displacement fields and load eccentricity parameter, (c) The stress resultant
parameters involving the axial force and internal moments, (d) Laminate configurations
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Table 1. Mechanical properties of unidirectional ply composites [6]
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Table 2. The sequences of lamination of C-section beam
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Table 3. Convergence study of the lateral buckling load using the Rayleigh-Ritz method
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Table 4. Comparison of the lateral buckling load achieved using the present method with other studies.
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Fig. 2. Mesh sensitivity test for C-shaped cross-section element subjeceted to simply support end
conditions: (a) The transverse buckling load of uniform beam, (b) The transverse buckling load of
tapered beam.
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Table 5. Verification of the values of lateral buckling load for different thicknesses and end conditions.
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Table 6. The lateral buckling loads comparison between the present methodology and ANSYS for laminated com-
posite tapered C-shaped beams subjected to simply supported end conditions.
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Table 7. The lateral buckling loads comparison between the present methodology and ANSYS for laminated
composite tapered C-shaped beams subjected to fixed-free end conditions
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Fig. 3. Mesh sensitivity test for C-shaped cross-section element subjeceted to simply support end

conditions: (a) The transverse buckling load of uniform beam « = g =1, (b) The transverse buckling
load of tapered beam a=£=06.
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Fig. 4. The first buckling mode shape extracted from the analytical solution for simply supported

C-shaped beam under transverse loading.
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Table 8. The influence of tapering parameter and loading position on the capacity of axial buckling load (kN)
of simply supported tapered C-shaped columns made of glass/epoxy with different lay-up arrangments.
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Fig. 5. Variations of the axial buckling load of cantilever C-shaped column versus of the tapering
parameter: effects of different materials and compressive load positions.
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Fig. 6. Variations of buckling moment for simply supported laminated composite uniform C-shaped beam-

column subjected to pure bending moment and compressive axial preloading for two different laminations
(e: axial load eccentricity, d: the web height)

3500
—@— Lamination No.1, X=L, e=0
3000 —®— Lamination No.1, X=L, e=dR/2
'é\ -«-4@--- Lamination No.1, X=0. e=dL/2
7' 2500 L
(&) —®— Lamination No.2, X=L, e=0
=
ﬁ 2000 Lamination No.2. X=L.
E .
=
o, 1500
g
==
g 1000
m
500
0

0 5000 10000 15000 20000 25000 30000 35000

PO(N)

&5 L i o ( 0!=.ﬁ= +[¥) Juado yus g3 d"‘%‘:"’bf Y Ko S5eml5 (SDeU g i wus P Ol i YIS
(Ol W ldes yoom 3l 35 0 5l Zg,oie) e Hlodr 93 sl AS Hhod 5 55LbS (5590w

Fig. 7. Variations of buckling moment for simply supported laminated composite tapered C-shaped beam-

column (o = f=0.4) subjected to pure bending moment and compressive axial preloading for two different
laminations (e: axial load eccentricity, d: the web height)
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Table 9. Critical bending moment Mcr (N.m) of fixed-free laminated composite C-shaped beam-column for
different values of axial preloading.
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