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Buckling Analysis of the Early Dismantlement Scaffolding System Considering
Semi-rigid Nodes and Variable Cross-section Columns

TAO Qian' , WANG Qingfeng' , ZENG Linlin', LI Ruisong', DONG Wei’
(1. China Fifih Metallurgical Construction Co. ,Lid. , Chengdu, Sichuan 610063, China;
2. Faculty of Construction Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: Scaffolding is a critical support structure that bears the self-weight of the upper structure and provides a
working platform. To improve component utilization and accelerate construction progress, a scaffolding system with ear-
ly dismantlement functionality was proposed. Considering the semi-rigidity of the connections between columns and
beams, the rotational stiffness of the early dismantlement joints was calculated, and formulas for the effective length
factor of columns under semi-rigid joint conditions were derived. Taking into account the variable cross-section of the
inserted tube-sleeve tube columns, the equivalent inertia moment of such columns was computed. A buckling analysis
of the early dismantlement scaffolding system was conducted, incorporating semi-rigid joints and variable cross-section
columns. The results indicate that with the same column height, the buckling load-bearing capacity of the scaffolding
system increases as the length of the sleeve segment increases. When the sleeve length remains constant, the buckling
load-bearing capacity decreases rapidly with an increase in column height. The buckling load of the early dismantle-
ment scaffolding system is not significantly affected by column spacing, showing only a slight decrease as the column
spacing increases.

Keywords: scaffolding; early dismantling; semi-rigid joint; buckling analysis; numerical simulation
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