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Random vibration of cantilever tapered beam under
stochastic excitation
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Abstract- In this study random vibration of a cantilever tapered beam under distributed stationary stochastic excitation
with Gaussian probability density function is investigated. early free vibration analysis is performed to obtain the mode
shapes of beam in form of Bessel functions, then the response is described in summation of mode shapes, and auto
correlation of response is shaped by considering the mode shapes of tapered beam, also spectral density matrix of
excitation is derived with cooperation of mode shapes and two dummy variables. in next step by means of frequency
response and taking Fourier integral of autocorrelation of response, spectral density of displacement is computed and by
using spectral density of displacement, variance of random displacements for various positions along the beam are
achieved. Finally elasticity equation is applied to derive random strain and stress of beam. Comparing the variance of
random stress with yield stress of beam leads to obtain probability of beam failure.

Keywords: Random Vibration, Tapered Beam, Spectral Density, Probability of Yield.
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