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Damage analysis of composite-aluminium adhesively-

Mechanical properties of steel-bamboo composite beam-column joint adhesive
layer based on finite element simulation

WU Junjun', WANG Zhanliang’, TONG Keting', WU Shixu', HE Jiawei', LI Yushun®"
( 1.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China; 2.Ningbo Construction Engineering
Group Co., Ltd, Ningbo 315100, China; 3.School of Civil Engineering, Qingdao Agricultural University, Qingdao 266109, China )

Abstract: This paper uses ABAQUS finite element software to establish a three-dimensional model of the
steel-bamboo composite beam-column joint, and uses a bilinear cohesive force model to establish a glue layer
element. The comparison with the experiment is carried out, and the stress change and stiffness degeneration of
the glue layer interface of the combined joint are analyzed. The results show that the established finite element
model can simulate the loading process of the steel-bamboo composite beam-column joints, and verify the
effectiveness of the bilinear cohesive force model in simulating the adhesive layer. During the loading process,
the adhesive layer stress appears large at both ends. The characteristic of the middle is small. The adhesive layer
starts to fail at both ends and gradually extends to the middle. The failure of the adhesive layer is very small and
occurs only locally, which is in good agreement with the experimental results. Before the adhesive layer fails
completely, the load-displacement curve of the adhesive layer model is basically the same as the overall modeled
load-displacement curve, and the difference in ultimate bearing capacity between the two is only 0.63%.
Therefore, the model is simplified. Before the glue layer fails, the steel and the bamboo plywood can be bound
together and regarded as a whole one body. The analysis on the steel-bamboo composite component by overall
modeling can provide a reference for future simulation of the steel-bamboo composite structure.

Key words: steel-bamboo composite node; adhesive layer cohesion model; adhesive layer stress; stiffness
degradation; ultimate bearing capacity
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