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Analysis on the T- joint thermal coupling for
directly buried heating pipeline
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Abstract: To study the complicated stress characteristics of T- joints in directly buried heating pipelines, a thermal-mechanical
coupled finite element model was constructed using the soil spring model. The main affecting factors on stress distribution of directly
buried T- joints were analyzed. A thermal-mechanical coupled finite element model for T- joints with reduced straight pipe lengths
was given. The weights of thermal medium and covering soil were considered in the pipe-soil interaction of the model. The boundary
conditions were applied to the ends of the main pipes and the branch. The results indicate that the junction area of buried T- joints
bears peak stress with high value due to temperature rise. The secondary stress varies with temperature rise, pipe wall thickness,
branch diameter and the length of partly restrained section. The internal pressure has little effect on the secondary stress of T- joints.
The ground load, which decreases the maximum equivalent stress of buried tee joint, is benefit to the buried pipelines. The findings
of this article aim to provide aid for security analysis on buried pipelines.
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Fig.5 Finite element model for buried T- joints
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Tab.1 Geometric parameters of pipes
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Tab.2 Material parameters of pipes
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