Evaluation of Local Allowable Wall Thickness of Thinned Pipe
Considering Internal Pressure and Bending Moment
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Abstract

This study proposed the local allowable wall thickness(LAWT) evaluation method for local
wall thinned pipe subjected by internal pressure and bending moment. Also, LAWT was
evaluated for simplified thinned pipe and the effect of axial extent of thinned area on LAWT
was investigated. The results showed that LAWT predicted by present method was thinner,
about 50%, than that evaluated by construction code and ASME Code Case N-597, while it
was thicker, about 2 times, than that calculated by evaluation model based on pipe
experiments. LAWT decreased with increasing axial extent of thinned area and was saturated
above axial extent of pipe radius, which was a contrast to the results of ASME Code Case
N-597 evaluation. The results of stress analysis with applied loading type indicated that the
effect of axial extent of thinned area on LAWT was dependent on loading type considering in
the evaluation. T hat is, the dependence of axial extent on LAWT is determined by magnitude
of bending moment, and the contrary trend with axial extent in ASME Code Case is because
ASME Code Case N-597 considers only internal pressure in the evaluation.
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Fig. 1 Illustration of erosion/corrosion
wall thinning.
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Fig. 3 Typical circumferentially thinned
pipe model used in the evaluation.
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Fig. 2 Allowable wall thickness for locally
thinned pipe in ASME Code Case N-597

Case 1 & 3.
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Fig.4 Enginnering stress-strain curve
used in the evaluation.
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Analytical Method :
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Fig. 5 FEM model of pipe wall thinning.
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Fig. 6 Allowable wall thickness for locally
thinned pipe
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Fig. 7 variation of maximum and sectional
mean stress with axial extent of thinned
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