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Effects of Slenderness Ratio on Dynamic Behavior of Cracked Beams Subjected to
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In this paper, the purpose is to investigate the stability and variation of natural frequency
of a cracked Timoshenko cantilever beams subjected to subtangential follower force. In
addition, an analysis of the stability of a cantilever beam as the crack effect and
slenderness ratio is investigated. The governing differential equations of a Timoshenko
beam subjected to an end tangential follower force are derived via Hamilton’s principle.
The two coupled governing differential equations are reduced to one fourth order
ordinary differential equation in terms of the flexural displacement. By using the results
of this paper, we can obtain the judgment base that the choice of beam models for the

effect of slenderness ratio and crack.
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Fig. 1 Cross section of beam
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Table 1 Critical follower force of cracked Timoshenko
cantilever beam (5=30, £ =0.5)

a=0 a=03 a=05
7
Pp Pr Pp Pr Pp Pr
0 2.46 - 2.15 - 1.61 -
0.1 2.82 - 2.43 - 1.82 -
03 | 4.03 - 3.37 - 2.45 -
0.5 - 14.82 | 589 | 1599 | 3.75 -
0.6 - 14.95 - 15.60 | 5.30 | 18.91
0.8 - 16.01 - 16.35 - 17.84
1 - 17.91 - 18.34 - 19.94
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Fig. 3 Influence of shear force and rotary motion on
natural frequencies of cantilever uniform beam
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Fig. 5 Critical follower force of beams( 7 =1)
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