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Effect of Local Wall Thinning Defect on the Collapse
Moment of Elbow
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Abstract

The purpose of this study is to investigate the effect of local wall thinning on the collapse of
elbow subjected to internal pressure and bending moment. Thus, the nonlinear three-dimensional finite
element analyses were performed to obtain the collapse moment of elbow containing various wall
thinning defects located at intrados and extrados under two loading modes (closing and opening modes)
with internal pressure. From the results of analysis, the effect of wall thinning defect on the global
moment-rotation behavior of elbow was discussed, and the dependence of collapse moment of elbow
on wall thinning depth, length, and circumferential angle was investigated under different loading mode
and defect location.
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Fig. 1 Definition of dimensions of wall thinning
defect in elbow
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Fig. 2 FE model and boundary conditions employed
in the present analysis
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Table 1 Matrix for FE analysis of wall thinned elbow

. {Loading Thinning length Minimum Thinning angle,
Location | = ™| Ro/Rm L/D, Lo/Dy thickness, ttmin o/n
3 0.334, 0.667, 1334, 2.667 . .
Closing 025, 0.5, 1.0, 2.0 : ’ 0.25, 0.5, 0.75 | 00625, 0125,
6 0292, 0.583, 1.167, 2334 0.25, 0.50
Extrados 3 0334, 0.667, 1334, 2.667 0.0625. 0.125
Openi 0.25, 0.5, 1.0, 2.0 0.25, 0.5, 0.75| EO
pening™ ¢ 0.292, 0.583, 1.167, 2.334 0.25, 0.50
3 0.167, 0.334, 0.667, 1.334 . .
Closing 025, 0.5, 1.0, 2.0 > 025, 0.5, 075 | 20623, 0.125,
6 0.208, 0.417, 0.834, 1.667 0.25, 0.50
Intrados 3 0.167, 0.334, 0.667, 1.334
, 1167, 0.334, 0.667, 1. 0.0625, 0.125
0 025, 0.5, 1.0, 2.0 0.25, 0.5, 0.75 ’ ’
PEmIngl g 0.208, 0.417. 0.834, 1.667 | 025, 050
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