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DYNAMIC SHEAR SLIP MODEL FOR FRP-CONCRETE INTERFACE

LU Si-yu,, CHEN De , WU Hao

(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The dynamic shear-slip relationship of FRP-concrete interface is the basis for safety assessment and
design of FRP externally strengthened concrete structures under impact loading. A dynamic interfacial shear slip
(DISS) model considering strain rate effect is established based on four sets of dynamic single shear test data on
FRP-concrete interface and *MAT COHESIVE MIXED MODE ELASTOPLASTIC RATE material model in
the finite element analysis software LS-DYNA. Numerical simulations based on DISS model are further
conducted for three other sets of single shear tests. The applicability of the established model and methods of
parameter calculations are verified through the comparisons of interfacial bond stress-slip relationships, load-
displacement curves and FRP strain time-histories. Numerical simulations of the impact tests on FRP strengthened
RC slabs and RC beams are conducted, in which the interface is described by DISS model, and the results are
compared with the results of commonly used methods for FRP-concrete interface contact (share nodes, tiebreak
and cohesive). It shows that the simulated midspan deflection based on share nodes method is smaller than the test
result, while the results of tiebreak and cohesive contact method are larger than the test results, and the results
based on DISS model have the highest accuracy.

Key words: FRP-concrete interface; dynamic shear slip model; impact; numerical simulation; strain rate effect
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Fig. 3 Diagram of single shear specimen and
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Table 2 Material parameters of FRPs in single shear tests
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DL BT 2F 32 MPa-0.8 mm-s™ 41, X %(E
B, b B0 ROST AT B 23 A7 o BEZY &3040 (TR
L. FRP HURL &5 AL (s oo RTAH A, 430k
2 mm. 2.5 mm. 3 mm. 4 mm. 5 mm. 7 mm I

10 mm, P53 (7 3-A A th 2 i 4 Fros.



Tr &/ 5 % 171

*3 REANGTFERESY

Table 3 Parameters of the interfacial model in single shear tests
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Table 5 Parameters of the interfacial model of drop weight impact tests on RC slabs
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Table 7 Parameters of the interfacial model of drop weight impact tests on RC beams
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