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Effects of Shear Deformations on Buckling Loads
of Tapered Columns with Both Clamped Ends
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ABSTRACT

The nondimensional differential equations governing the buckling loads of tapered columns with both
clamped ends and its boundary conditions are derived, in which the effects of shear deformations are
included. These equations are solved numerically using a numerical integration technique and a
bracketing method to obtain the buckling loads of columns.

Four types of cross-sectional shape are considered in the numerical examples. The parametric
studies of shear deformation effects on the buckling loads such as cross-sectional shape factor, shear
coefficient, ratio of modulus of elasticity, slenderness ratio and section ratio are reported in tables and
figures.
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buckling load parameter, b
M. m=1, n=3, e=0.5, m=2, n=4, e=1.5,
a/I k*<0.02 a/I k=003
1x10™ 1.0832 2.4337
1x107¢ 1.0606 2.4214
1x107 1.0604 2.4213
1x107* 1.0604 2.4213
1x10™ 1.0604 2.4213
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1 1 1.2 2.8703 48858

1 3 1.2 1.5133 7.4044

2 4 1.2 2.0305 5.9620

2 4 1.11 2.0318 5.9684
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(m, n, a) ¥ b effect(%)
m=1, n=1, 30 2.5562 -12.02
a=12 50 2.7696 -4.67
100 2.8703 -1.21
150 2.8897 -0.54
© 2.9054 -
m=2, n=4, 30 1.8783 -8.30
a=111 50 1.9838 -3.15
100 2.0318 -0.81
150 2.0409 -0.36
0o 2.0483 -
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