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A Finite Element Analysis for the Bond Behavior
between FRP and Concrete
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Abstract
The purpose of this study is to propose a finite element analysis method using MIDAS FEA program to find an appropriate analysis method

for the bond behavior between concrete and FRP. For evaluating the accuracy of the method, a bond test of FRP bonded to concrete was

performed and the test results were compared to the analytical results. In modeling the interface between concrete and FRP, the bond-slip

model between concrete and FRP was used. From the study, it was found that the bond behavior between concrete and FRP can be properly

simulated by using the cubic function model for bond strength - slip relationship considering the information of the surface condition of FRP

and concrete, and the shear deformation characteristics of epoxy. In addition, the proper shear slip coefficient values for both externally

bonded FRP and near-surface-mounted FRP were suggested for performing FE analysis.
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Figure 1. strengthening concept with FRP
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Figure 5. Shape of specimens
Table 1. Specimen list
Dimension of
Size of FRP BI;’:dtehd
Name | Method block reinforcement 9
" - of FRP
(mm) Thickness | width
(mm)
(mm) (mm)
150-50 150
200-50 EB 200 1.2 50 200
300-50 x 300
200
150-1 % 150
2001 | NSM 400 36 16 200
300-1 300
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Table 2. Mechanical properties of CFRP
Thickness Tensile Elastic
(mm) Width (mm) strength module
(MPa) (MPa)
1.2 50 2,800 160,000
Table 3. Mechanical properties of epoxy
COTOTGSS Tensile Shear Elastic
Type strength strength strength module
(MPa) (MPa) (MPa) (MPa)
Sikadur-30 70 28 18 128,000
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Figure 6. Beam-end test method

[ N,
Tensile load

Concrete block
Concrete block with EBFRP
with NSMFRP

Steelbar

@ Tensile load

Figure 7. Test set-up

3.2 Ad A3y
A7eE Hde Y3 A} Figure 83 o] EB-12
9 gL o F A Ayt FASAL NSM-12 &

I E a7} FAYSAT Figure 9= AF A9 I
HelZxozA EB-1 APAe HslES 1533kNo|H
oluje] W= 3.58mmeo|th NSM-1 AdA e Hosse
2279kNolH W= 58Imm=E UENGTH EHEdy 2
©F B3 NSM-14@Ae Wgo] aHFE2 FHOE
B3 EB-19] AFA R 1488 =o} o] Ry EW
Y FHES &85 FRPEZFHO FARAIHELTG 5

O~ = el 2=
F% AL % 5 Utk

(a) EB-1 (b) NSM-1
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sion Shear lag
strength - module
strength (MPa) coefficient (MPa)
(MPa)
Concrete 21 2.1 0.2
FRP plate 2,800 160,000
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