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Analysis of Modular Design and Adaptive Arrangement Mechanism of Multi-functional Cable
Tray
Wei Yan
Hebei Hongyu Communication Equipment Co., Ltd.

[Abstract] Aiming at the problems of traditional cable trays in engineering scenarios such as data centers,
integrated pipe galleries, and communication base stations, including fixed structure, poor adaptability, difficult
expansion, low layout efficiency, and inconvenient later operation and maintenance, this paper proposes a
multifunctional modular cable tray design scheme. Following the principles of standardization, generalization,
and extensibility, the cable tray is divided into functional modules and the interfaces are uniformly designed to
realize the flexible combination of main bearing, transfer connection, functional accessories, installation and
fixation units. Meanwhile, a set of adaptive layout mechanism capable of three—dimensional adjustment of
height, width, and angle is designed, and its kinematic characteristics, mechanical properties, adjustment
accuracy, and structural reliability are theoretically analyzed and verified under working conditions. The research
results show that the modular architecture can significantly improve on—site assembly efticiency and later
expansion capacity, and the adaptive mechanism can effectively compensate for problems such as uneven
installation surfaces, irregular spaces, and construction deviations, meeting the requirements of mixed laying of
cables of various scenarios and specifications. The design is superior to traditional cable trays in terms of strength,
stiffness, stability, and versatility, and can provide a reference for the lightweight, intelligent, and standardized
development of wiring support systems.

[Key words] cable tray; modular design; adaptive deployment; mechanism analysis; cable management; Generic
Cabling
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