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Free Vibrations of Tapered Beams with Static Deflection due to Self-Weight

O]Bg‘:F‘*'O]EH“O:‘**'ﬁ’EH'E‘***'Oﬁ og o“l**
Byoung Koo Lee, Tae Fun Lee, Dae Soon Ahn and Young Il Kim,

Key Words : free vibration(&#7%), tapered beam(HY% B), mode shape(ZE#), static deflection(Z3 #3),
natural frequency (ZHAFF)

ABSTRACT

A numerical method is presented to obtain natural frequencies and mode shapes of tapered beams with static
deflections due to self-weight. The differential equation governing the free vibrations of beam taken into account
the static deflection due to self-weight is derived and solved numerically. The hinged-hinged, clamped-clamped and
clamped-hinged and clamped-free end constraints are applied in the numerical examples. As the numerical results,
the lowest three natural frequencies versus distributed slenderness ratio and section ratio are reported in figures.
And for the comparison purpose, the typical mode shapes with the effects of static deflection are presented in

figures.
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