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Free Vibrations of Arbitrary Tapered Beams with Static Deflections due to Arbitrary Distributed Dead Loads
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ABSTRACT

A numerical method is presented to obtain natural frequencies and mode shapes of the arbitrary tapered beams
with static deflections due to arbitrary distributed dead loads. The differential equation governing the free vibration
is derived and solved numerically. In the numerical examples, the linearly tapered beams and both the triangular and

sinusoidal
shapes are presented in the figure.
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distributed dead loads are chosen. The lowest three natural frequencies are reported and typical mode
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Fig. 1 Arbitrary tapered beam
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Fig. 2 Vibration mode of beam with static deflection
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Fig. 4 a;-w curves(clamped~clamped beam)
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Table 1 Comparison of o; by end constraints (m=2, s=346)

End constraints i w=05 w=1
1 1.1021 1.3587
Hinged-Hinged 2 1.0184 1.0678
3 1.0083 1.0308
1 1.0009 1.0040
Clamped-Clamped | 2 1.0003 1.0010
3 1.0002 1.0007
1 1.0060 1.0238
Hinged-Clamped 2 1.0014 1.0054
3 1.0007 1.0030
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Fig. 3 ai-w curves(hinged-hinged beam)
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Fig. 5 o-w curves(hinged-clamped beam)
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Fig. 9 Example of mode shape
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