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Mechanical performance analysis of the FRP-strengthened glued-in
rods joint in glued laminated timber based on cohesive model

LI Shengkai' , LI Jun"* , LI Kaixuan', YU Zheng*, YU Guangming'
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. School of Civil Engineering, Qingdao Huanghai University, Qingdao 266427, China)

Abstract: FRP strengthening is a non-destructive method to strengthen structures. Howev-
er, there is a problem of fiber delamination at the interface between FRP and wood struc-
ture, and moreover, the numerical calculation that ignores this problem will cause a large
deviation. Therefore, the finite element analysis method is proposed to simulate the phe-
nomenon of debonding and sliding of adhesive layer by using the cohesive model. The multi-
ple sets of single shear tests were designed and implemented to obtain the stress-bonding slip
curves of the interfaces between wood and two other kinds of materials, namely GFRP and
CFRP, and a bilinear bonding slip constitutive model was established. The bonding slip con-
stitutive relation is used to establish the cohesive model in the finite element analysis, and
the finite element analysis results corresponding to the single shear tests show that the finite
element analysis based on the cohesive model can accurately reflect the bond-slip perform-

ance of the FRP-wood interface. The finite element analysis results of the FRP-strengthened
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beam-column joints in glued laminated timber show that the analysis results based on the co-
hesive model can better reveal the delamination of the fiber sheet. Considering comprehen-
sively the mechanical performance, appearance and cost, GFRP is recommended for the
strengthened of wood structures.

Key words: glued laminated timber structure; glued-in rods joint; FRP strengthening; cohe-

sive model; mechanical performance
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