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Geometrical Non-Linear Behavior of Simply Supported Tapered Beams
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Abstract

This paper explores the geometrical non-linear behavior of the simply supported tapered
beams subjected to the trapezoidal distributed load and end moments. In order to apply
the Bernoulli-Euler beam theory to this tapered beam, the bending moment equation on
any point of the elastica is obtained by the redistribution of trapezoidal distributed load.
On the basis of the bending moment equation and the B_ernoulli“Euler beam theory. the
differential equations governing the elastica of such beams are derived and solved
numerically by using the Runge-Kutta method and the trial and error method. The three
kinds of tapered beams (ie. width, depth and square tapers) are analyzed in this study.
The numerical results of non-linear behavior obtained in this study from the simply
supported tapered beams are appeared to be quite well according to the results from the
reference. As the numerical resulfs, the elastica, the stress resultants and the
load-displacement curves are given in the figures.
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Ref [12] | 01436 | 07724 | 02307 | 01
86,67 | L0 |This study) 03146 | 1041 | 03350
Ref [12] | 03114 | 1136 | 03212 [ 10
26,67 | 3375 | This study| 0,06202 | 05513 | 0.1555
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Table 2. Effects of taper type on responses

Load and :

Seclion ratio ¢ s @ 7 max ratio*
wa= wg=I 1 [ 01444 | 08576 | 02298 | 1.000
my = Mg=l 3 | 01466 | 08620 | 02315 | 1.007
7 =15 4 ] 01469 | 08626 | 02317 | 1.008
wa=t0, wp=A, | 1 | 01880 | 05229 | 0.2603 | 1.000
ma=t mp=4 | 3 | 01952 | 09355 | 02651 | 1018
7 =20 4 | 01961 | 09370 | 02658 | 1.021
wa=10, we=3% | 1 | 02536 | 1112 | 02969 | 1.000
ma=s mp=l0l. | 3 | 02858 | 1153 | 03141 | 1.068
#n =40 4 | 02902 | 1158 | 03164 | 1.066
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