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Finite element analysis of bolt-reinforced steel-bamboo box-type combination beams
Jin Zicheng
Southwest Forestry University

[Abstract] In order to study the force performance of steel—bamboo box—type combined beam flange position
under different connection methods, this paper takes structural adhesive bonding, bolted connection, structural
adhesive plus bolted connection, and bolt spacing as variable parameters, and establishes a three—dimensional
solid model for analysis through the finite element software ABAQUS to study the influence law on the ultimate
load carrying capacity, stiftness, and deflection deformation of the combined beam. The results show that: the
damage modes of steel-bamboo box—type combined beams mainly include buckling caused by debonding at
the end of the flange, shear deformation of the bolts, buckling of the steel, and splitting of the bamboo plate at
the web position; the structural adhesive plus bolts connection can effectively improve the yield capacity of the
combined beams; and the appropriate reduction of the bolt spacing can enhance the overall load carrying
capacity and ductility, so as to make the combined beams give full play to the stress performance at the flange
position.
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