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Research on the Optimization of Rapid Assembly Process for Bell-and-Spigot Joints of
Large—Diameter Ductile Iron Pipes
Lei Chen

Construction Project Management Center, Xinjiang Zhundong Economic and Technological Development Zone

[Abstract] Addressing the core issues of low efficiency, high labor intensity, and susceptibility of quality stability
to human factors in the traditional assembly process of bell—and—spigot joints for large—diameter ductile iron
pipes in water conveyance pipeline construction for water conservancy projects, this paper delves into a
systematic optimization scheme for the rapid assembly process. The research focuses on three key dimensions:
optimization of joint seal structure design, development and integration of efficient mechanized assembly
equipment, and enhancement of full—process precision control technology. Core optimization measures
proposed include the design of high—performance self—lubricating sealing rings, innovation in bell-mouth
guiding and positioning devices, continuous pressing process based on synchronous hydraulic technology, and a
real—time monitoring and feedback control system for the assembly process. Through theoretical analysis and
process verification, significant reductions have been achieved in the assembly time for a single joint, along with
decreased manpower requirements. The first—pass qualification rate of joint forming and the long—term service
sealing reliability have been substantially improved, providing robust technical support for the safe and efficient
construction of large—scale water conservancy water conveyance projects.
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