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Free Vibrations of Tapered Beams with Static Deflection
due to Dead Load
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Abstract

A numerical method is presented to obtain the natural frequencies and mode shapes of the tapered beams with
the static deflection due to the distributed dead load. The ordinary differential equation governing the free vibrations
of such beams is derived and solved numerically. In the numerical examples, the various geometric parameters of the
beams are considered : (1) the linearly tapered beams as the variable cross-section, (2) the uniform loads as the
distributed dead load, and (3) the hinged-hinged, clamped-clamped and hinged-clamped ends as the end constraint. The
lowest three natural frequencies versus uniform load intensity, slenderness ratio and section ratio are represented by
graphics. And the typical mode shapes excluding and including the effects of the static deflection are presented.

Keywords :@ beam, dead load, free vibration, linear taper, mode shape, natural frequency, slenderness ratio, static
deflection
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