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Bond Strength of Near Surface-Mounted FRP Plate in Concrete
Cormresponding to Space and Bond Length
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ABSTRACT Recently, experimental and analytical researches have been performed in order to find interface failure between FRP
plate and concrete in near surface-mounted (NSM) retrofit using FRP plate. As a result, it was found that the bond strength between
concrete and NSM FRP plate had a close relationship with shape of FRP, concrete compressive strength and bond length. However,
research need is increasing about another factors such as suitable space of FRP plate and group effect. In this study, therefore, a bond
test was performed with aforementioned factors and compared with a previous equation to verify its suitability for predicting bond
strength of NSM FRP plate. From the test, it was found that the bond strength increased according to the increase of space of NSM
FRP plates even if its bond length was same. The splitting failure of concrete governed when space of FRPs was too narrow and it

changed to FRP's tensile failure with increase of the space. From the evaluation of test specimens using previous equation, it was

found that the bond strength could be predicted properly with consideration of group effect.
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(a) Plate shape
Fig. 1 NSM systems with different shapes of FRP
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(b) Rectangular bar shape
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(a) Formation of grooves  (b) Filling of epoxy mortar

(c) Inserting of FRP plate (d) Finishing with epoxy mortar
Fig. 2 NSMR process using FRP plate

Table 1 Test specimen
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Specimen name |Bond length (mm) | Space of FRP (mm)
N150-S50 50 . . . .
—_————] Fig. 3 Detail of specimen (unit: mm)
N150-S60 60
N150-5870 150 70 Table 2 Material properties of FRP
N150-S90 90 — "
T ] . . ensile astic
N150-5110 110 Model Th(lr(;lk;ll; s \(7:]11?;})1 strength | modulus
N200-S50 50 (MPa) (MPa)
N200-S60 60 Cabodur
N200-S70 200 70 -plat/es 1.2 17 3336 160000
BT — 12
N200-S90 90 5512/80
N200-S110 110 . .
Table 3 Material properties of epoxy
N300-S50 50
N300-S60 60 Compressive| Tensile Elastic Shearing
— Model strength strength | modulus | strength
N300-S70 300 70 (MPa) (MPa) (MPa) (MPa)
N300-S90 90 :
B vee— Sikadur 70 28 128000 18
N300-S110 110 30
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(a) Concrete break out (b) FRP fracture

Fig. 4 Failure shape of specimens

(a) Front view (b) Side view

(c) Photo of setup
Fig. 5 Setup of specimen
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Fig. 6 Load-slip curve
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Fig. 7 Strain distribution on FRP (N300-S110)

Fig. 8 Deformations of FRP and slip

Table 4 Test result
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Specimen name P, (kN) | 6, (mm) | B,/(AF;) | Failure pattern"’ o ) Stregith( 1c)a1(011111]a)t10n TestCal
N150-S50 117.91 17.2 0.58 BS 0.97 118.58 0.99
N150-S60 103.23 12.98 0.51 BS+CF 1.00 122.00 0.85
N150-S70 113.76 14.7 0.56 CF+FF 1.00 122.00 0.93
N150-S90 111.29 13.8 0.55 FF 1.00 122.00 0.91
N150-S110 113.43 15.38 0.56 FF+BS 1.00 122.00 0.93
N200-S50 98.49 8.38 0.48 BS 0.92 115.25 0.85
N200-S60 111.94 12.79 0.55 CF 1.00 125.38 0.89
N200-S70 133.25 11.99 0.65 FF 1.00 125.38 1.06
N200-S90 151.31 14.82 0.74 FF 1.00 125.38 1.21
N200-S110 156.05 17.23 0.76 FF 1.00 125.38 1.24
N300-S50 118.3 14.7 0.58 CF 0.85 111.55 1.06
N300-S60 130.13 9.81 0.64 FF 0.96 125.13 1.04
N300-S70 141.89 10.59 0.69 FF+CF 1.00 13091 1.08
N300-S90 137.79 9.98 0.67 FF 1.00 130.91 1.05
N300-S110 136.37 9.11 0.67 FF 1.00 130.91 1.04

" CF=concrete failure, BS=bond slip, FF=FRP failure
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