KI5 FE BN AR it L A -5 28 TR I AR T 58

BR%, R, =5, =BRF
FE—RERBRAT, b HiX 430081
DOI:10.61369/ETQM.2026020038

] E . ABRRAEENEWEISESHEFMER. ZEREERSNEE, LhRSHERTAEEIMKEHRES A
Eﬂﬁiﬂ% BYT-ERBNETHRENSTRIZHERER, BEMTAEENEHEIIESKEYWEER, @
THENAT5ENSE, AETET "SI + B EEMN +ERE" NSRRSENEAR, RBETHWHE. B
#&\ RA. HESAERIMENERENRA, TIEXERA, ZERERINTRIOSETHNZBELENSER
=Hl, HRHEEETELZERE <3mm, RARPSIRE<S5mm, BIETHE <2mm, HEEEFRKEEEL4.8mm
( <igHRFESMM) , BRIFTSHBER, ZARRRAKREENSEETSEENSETRIZHRET RIS EE
5AR%E, EEEENTIEMANE.
X @ | : KEBEWNEN; BN, BIEN; TRES; SFMSKEN; RPE

Research on Monitoring and Deformation Control Technology during the
Construction Process of Large-Span Steel Structures

Bai Yaoyao, Xu Yi, Li Jianwei, Guo Qun
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430081

Abstract : To address the challenges of significant deformation control difficulties and high installation accuracy
requirements during the construction of large—span steel structures, this study takes the large—span
curved tubular truss structure of the Central Plains High—Speed Rail Port Exhibition Hall as the research
object and establishes a comprehensive technical system for construction process monitoring and
deformation control. By analyzing the factors influencing deformation during the construction of
large—span steel structures, the monitoring content and parameters are determined. A multi-source
fusion monitoring technology based on "total station + laser scanner + sensors" is developed, and
deformation control techniques tailored to different construction stages such as assembly, welding,
lifting, and unloading are proposed. Engineering practice demonstrates that this technical system
enables precise monitoring and effective control of deformation during the construction process.
The straightness deviation of the main chord members in truss assembly is <3 mm, the lifting
synchronization error is <5 mm, welding deformation is <2 mm, and the maximum deflection at the
mid-span after unloading is 4.8 mm ( < the design allowable value of 5 mm), meeting design and
specification requirements. The research findings provide a scientific basis and technical support for
monitoring and deformation control during the construction of large—span steel structures, holding
significant engineering application value.

Keywords : large-span steel structure; curved tubular truss; construction monitoring; deformation
control; multi-source fusion monitoring; synchronous control
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