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Limit Loads for Pipe Bends under Combined Pressure and in-Plane Bending
Based on Finite Element Limit Analysis

C. S. Oh(Mecha. Eng. Dept. Korea Univ.), Y. J. Kim(Mechanical Eng. Dept., Korea Univ.)

ABSTRACT
In the present paper, approximate plastic limit load solutions for pipe bends under combined internal pressure and

bending are obtained from detailed three-dimensional (3-D) FE limit analyses based on elastic-perfectly plastic materials

with the small geometry change option.

The present FE results show that existing limit load solutions for pipe bends are

lower bounds but can be very different from the present FE results in some cases, particularly for bending. Accordingly
closed-form approximations are proposed for pipe bends under combined pressure and in-plane bending based on the present
FE results. The proposed limit load solutions would be a basis of defective pipe bends and be useful to estimate non-linear
fracture mechanics parameters based on the reference stress approach.

Key Words : FE analysis(f+ 3t 8.2~ 8} 4), Limit load(3+ 7| 3} %), Pipe bend(F ),
Combined pressure and in-plane bending( 2 2} R E 9} X3}51F)
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Fig. 1 Schematic illustrations of 900 pipe bends,
considered in the present work.
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Fig. 2 Comparisons of theoretical limit pressure solutions
with the present FE results without the straight pipe
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Fig. 3 Comparisons of the FE limit solutions for pipe
bends under in-plane bending with the proposed

closed-form solution
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Fig. 4 Comparisons of the FE limit solutions for pipe
bends under combined pressure and in-plane
bending with the proposed closed-form solution.
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