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Constitutive model development of FRP-to-concrete interface under
middle/low loading rates
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Abstract; Fiber reinforced polymer ( FRP)can be used to streng then the concrete structure. The bond behaviors
between FRP and concrete significantly affect effectiveness of FRP retrofitting. There is a lack of appropriate
constitutive model which includes both bond-slip nonlinearity consideration and strain/slip rate effects. In the
current study, based on the LS-DYNA subroutine working platform, a material model is developed. The model
considered the nonlinearity of the interface constitutive relationships and the effects of strain/slip rate on the shear
mode fracture energy G'. A dynamic bond-slip relation of FRP-to-concrete interface under middle/low loading rates
(100"~10"" m/s) can be completely defined with this developed model. The model is further used to simulate
FRP-to-concrete interface elements under middle/low speed loading in shear mode tests. Finite element analysis
results show that this developed constitutive model can be used for representing the dynamic behavior of FRP-to-
concrete interface under middle/low loading rates accurately.

Key words: FRP; concrete; middle/low loading rates; constitutive relation of the interface;material model development
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constitutive models at different slip rates
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