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Analysis of the Connection Performance and Durability of Prefabricated Concrete Structure
Nodes

Kang Di
China Metallurgical Jingcheng Engineering Technology Co., Ltd., China Beijing 100176

Abstract: With the continuous advancement of industrialisation in the construction sector in China, prefabricated concrete
structures are widely used in building projects due to their efficiency, environmental friendliness, and energy-saving
characteristics. However, as the most critical connection points in prefabricated structures, the performance and durability
of nodes directly determine the overall safety and service life of the structure. This paper systematically reviews the current
research both domestically and internationally, and, in combination with different node connection methods, conducts an in-
depth analysis of the load-bearing capacity, seismic performance, ductility, and durability of nodes, verified through typical
engineering case studies. The study finds that node performance is influenced by multiple factors including design, materials,
construction, and environment, with durability issues being particularly prominent, such as chloride erosion, freeze-thaw
cycles, carbonation, and degradation of grouting materials, all adversely affecting node performance. Furthermore, this paper
proposes technical measures to improve node performance and durability through design optimisation, material improvement,
construction control, and operation and maintenance management. Finally, in light of the development trends of new
materials, new technologies, and intelligent monitoring, the paper provides an outlook on the future research directions for
prefabricated concrete structure nodes. This study holds significant theoretical importance and engineering value in promoting
the application and adoption of prefabricated concrete structures and enhancing their long-term service performance.
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