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Safety and reliability design and verification of flexible connection structure for
chemical pipelines
Li Hongbo, Li Yujie (Yantai Jiumu Chemical Co., Ltd., Yantai Shandong 264006, China)

Abstract: As the core carrier for medium transportation in industrial production, the operational safety of chemical
pipelines directly affects production efficiency and personnel and property safety. Flexible connection structures, capable
of compensating for thermal expansion and contraction, vibration displacement, and installation deviations of pipelines,
have become key components in mitigating stress concentration in pipeline systems. This paper focuses on the safety and
reliability of flexible connection structures for chemical pipelines, conducting design analysis from three core dimensions:
material selection, structural parameter design, and sealing system optimization. Combining experimental verification and
numerical simulation methods, an integrated “design-verification-iteration” scheme is proposed. Through a case study
of a pipeline renovation project in a petrochemical enterprise, it is verified that the proposed design scheme can control
the leakage rate of the flexible connection structure below 0.01% and increase the fatigue life by more than 30%, providing
practical reference for the safe design of flexible connection structures for chemical pipelines.
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