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Research on the Integration of Digital Construction Technology and Intelligent
Monitoring Application for Large-Span Curved Pipe Truss Structures
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China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430081

Abstract : Addressing technical challenges in the construction of large—span curved pipe truss structures, such as
difficulties in controlling component processing accuracy, accumulation of assembly errors, high demands
for synchronous lifting, and insufficient dynamic control during construction, this study leverages the steel
structure project of 16 exhibition halls at the Central Plains High—Speed Rail Port Digital Exhibition and
Trade City. It explores the integration of digital construction technology and intelligent monitoring systems.
A three—dimensional technological framework of "BIM full-process collaboration + construction simulation
optimization + loT dynamic control" is established. Through BIM modeling, digital guidance is provided
throughout the entire process of component processing, assembly, and lifting. Construction simulation
is employed to optimize lifting plans and welding process parameters. An intelligent monitoring network
is constructed using loT sensors to enable real-time perception, data feedback, and intelligent early
warning during construction. Engineering practice demonstrates that this digital technology system reduces
component processing dimensional errors to < 1.5mm, overall truss assembly errors to < 2.2mm, and
synchronous lifting errors to < 3.8mm. The first—pass weld qualification rate reaches 99.5%. Compared to
traditional construction methods, the project duration is shortened by 8 days, and direct economic benefits
increase by 15.3%. This study provides a novel digital and intelligent solution for the construction of large—
span curved pipe truss structures, promoting the upgrading and iteration of construction technology for
ultra—hazardous large—scale steel structures.

Keywords : large-span curved pipe truss; digital construction; BIM technology; construction simulation;
intelligent monitoring; Internet of Things
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