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Limit Load Solutions for Piping Branch Junctions with local wall-thinning
under Internal Pressure
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Abstract

The present work presents plastic limit load solutions for piping branch junctions with local wall-thinning,
based on detailed three-dimensional (3-D) and small strain FE limit analyses using elastic-perfectly plastic
materials. Three types of loading are considered; internal pressure, in-plane bending on the branch pipe and
in-plane bending on the run pipe. The wall-tinning located on variable area of the piping branch junction is
considered. A wide range of piping branch junction and wall-thinning geometries are considered. Comparison
of the proposed solutions with FE results shows good agreement
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Fig. 1 Schematics of piping branch junction with local
wall thining
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Fig. 2 Finite element meshes for
(a) R/T=5, ¥/R=t/T=0.6, dyr/t=0.5, Lyr/d=1, 6 /x=1/3
(b) R/T=5, r/R=t/T=0.6, dyr/t=0.5, Lyr/d=1, 0 /r=1/2
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Fig. 3 Comparison of FE limit loads with Eq. (1) for
branch junctions under internal pressure
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