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Estimation of Vibration Stress of Small Bore Piping using a Portable Vibrometer
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Abstract The vibration induced fatigue failure at small bore piping is one of the common
causes of failure at nuclear power plant. This failure is usually prevented by assessing the value of
vibration stress using the output accelerometer caused by the vibration. The vibration model used

to calculate the value of vibration stress was improved. The improved model can

calculate the vibration stress more precisely. Furthermore, this method has been expanded
to FEM based method that can be applied to more complex piping such as the one contains bends,
branches, or joints that enables the assessment of the vibration stress more easier without
measuring the actual stress using strain gages. This paper reports on the method to calculate the
vibration stress and it's examples that are applied to a rather complex model consists of numerous
parts. In this method, the output of portable vibrometer is used to calculate the value of vibration
stress. The portable vibrometer is a handy type measuring equipment and can be easily handled
when measuring vibration at the nuclear power plant during operation. The calculation result of the
method and measured stress values using strain gages are compared. Both natural frequencies were
similar even though stress values were not in good agreement. Thus the validity of this method is
confirmed.
Keywords small bore piping, piping work, fatigue failure, vibration stress, portable
vibrometer, finite element method
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