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Perturbation Analysis of Random Vibration for Buried Pipelines

SHUAI Jian , XU Kui

(School of Electrical and Mechanical Engineering, University of Petroleum, Beijing 102249, China)

Abstract: There is a difference in characteristics of pipe material and soil along pipeline. It is reasonable
to represent the difference with random parameters. Thus it is necessary to consider the randomness of
structure parameters in pipeline random vibration analysis. It is significant to anti-earthquake design of
pipelines. For the buried pipeline subjected by spatially correlated random ground excitation, the struc-
ture parameters of pipelines were considered to be statistical variables. The correlation function and pow-
er spectral density functions of vibrations response were analytically derived in closed form by means of
stochastic perturbation method. The numerical results are given for an actual oil pipeline.
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Fig.1 Root mean square of stress vs. variation coefficient of stiffness between pipe and soil
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