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A Simplified Model for Analyzing Hollow Tubular Truss by Considering Local Joint Flexibility

WANG Hao', SHAO Yongbo
(1. School of Civil Engineering, Yantai University, Yantai 264005, China; 2. School of Mechatronic Engineering,
Southwest Petroleum University, Chengdu 610500, China)

Abstract: Local flexibility exists at the tubular joints in a welding tubular truss structure. Solid or shell elements are
necessary to simulate accurately such local joint flexibility (LJF) in the tubular truss when finite element analysis is carried
out. Using solid or shell elements to simulate a tubular truss causes a huge amount of calculation and the efficiency of the
numerical method is very low, which is not feasible in engineering design. Conventional beam element is used commonly to
simulate the tube members in a tubular truss to simplify the calculation process. The connection between the tube members is
simulated to be a rigid joint. Although the computational efficiency is improved greatly by this simplified method, it is unable
to simulate the deformation induced by local joint flexibility. To solve this problem, fictitious beam element ( FBE) is intro-
duced to simulate the local deformation at the joint based on conventional beam element. The equivalent stiffness of the FBE
can be derived from the reported parametric equations for calculating the stiffness of the tubular joints. Twelve tubular truss
models, which are consisted of T-joints or Y-joints respectively, are analyzed in a parametric study. 3D finite element model
consisted of shell elements, conventional beam element model with rigid connection and the presented fictitious beam element
model with LJF are all used to analyze the deformation of these tubular truss models. The results show that conventional beam
element model with rigid connection underestimates the deformation, while the fictitious beam element model with LJF can
produce accurate estimation for the deformation.

Key words local joint flexibility; fictitious beam element; tubular truss; simplified model
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