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In this study, an analytical method for fast spectral fatigue-life prediction under Broad-Band
random loading is proposed. It is based on the power spectral density of stress in the structure
and the Rice peak stress distribution [1] of a stationary Gaussian random process. The novel
solution is based on special HyperGeometric function [2] which analytically describes the
transcendent error weighting function inherent in the Rice model. HyperGeometric-based
solution possesses higher accuracy than other currently existing approximate method based
on the Rice peak distribution [3]. Straightforward computational applicability of obtained
results is accented. The main contribution of performed investigation is given as follows. An
extensive overview for existing approximate solution for Rice distribution is presented. The
utilized algorithms are given in detail. Some fundamental improvements to overviewed
methods are proposed, e.g. Chaudhury and Dover and Chow and Lee approximate solutions
[3]. Finally, an analytical closed-form solution to given problem is proposed by solving the
Rice PDF integral via special HyperGeometric 2F; function. The correctness and accuracy of
proposed solution is verified through extensive parametric analyses and comparison with cor-
responding numerical solution. Weighted sum of the normal/Gaussian and Rayleigh distribu-
tions known as Rice probability density function with respect to stress range S;, 0" spectral
moment mo, and spectral bandwidth parameters y and 4, may be written as
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Results of integrating the Eq. (1) are given in simple closed-form as
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Eq. (2) is considered to be a major contribution of this work and can be used for spectral-

based fatigue calculations as-is, without additional mathematical manipulation or iterative

procedures. HyperGeometric 2F1 function is a well documented special function can be easily

invoked in standard mathematically oriented software, e.g. Mathematica or MATLab.
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