I AEA
A4638 AS%

JOURNAL OF THE KOREAN SOCIETY OF AGRICULTURAL ENGINEERS SEPT. 2004, pp. 69-77

237E AL FRP 2329 ¥WY4 sl
e 2% 54

Bond Performance of FRP Reinforcing Bar by
Geometric Surface Change
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Abstract

FRP rebar has low bond performance than steel rebar. Usually, FRP rebar has about 60% of bond strength
of steel rebar. Without adequate bond to concrete, the full composite action between reinforcement and
concrete matrix can not be achieved. Therefore, FRP rebars must also have surface deformations that provide
good bond to concrete.

The purpose of this research was decided an optimum surface deformation patterns through bond test of
FRP rebar. Eighteen surface deformation patterns of FRP rebar with widely different geometries were
investigated. Based on the test results, we established optimum surfale deformation pattern. Bond tests were
performed for three types of surface deformation patterns of FRP rebar including sand coated rebar, ribbed
rebar, and wrapped and sand coated rebar that commercially available, and two types of FRP rebar including
CFRP, GFRP rebars that optimum surface deformation pattern is applied. According to bond test results, FRP
rebars that optimum surface deformation pattern is applied were found to have better bond strength with
concrete than currently using FRP rebar.

Keywords : Bond, FRP rebar, Helical wrapping, Rib, Sand coated, Surface deformation
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Table 1 Geometry of FRP rebar

Geometry Height: a (mm) Width: b (mm) Type of geomery
19 A-1
(@) 063 38 A2
I N 51 A3
19 B-1
13 38 B-2
5.7 B-3
. L 19 C-1
{one orientation rib) 9 38 C-2
5.7 C-3
@ 1.9 D-1
a 0.63 38 D-2
b T 5.1 D-3
19 E-1
13 38 E-2
5.7 E-3
N 19 F-1
{two orientation rib) 2 38 F-2
57 F-3

) One orientation

) Two orientation

Flg. 1 Photos of geometry of FRP rebar: (a) one orientation, (b) two orientation
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Fig. 2 Surface deformation patterns of commercially
available FRP rebars and braiding ribbed FRP
rebars
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Table 2 Physical properties of cement

Blaine specific surface Density Stability
(cm?/g) (g/cm’) (%)
3488 315 0.08

Table 3 Physical properties of fine and coarse aggre-

gate
Density (g/cm’){ Absorption
FM.
SSD (%)
Fine agg. | 261 0.67 2.99
Coarse agg. 2.62 0.70 -
Table 4 Mix propertion
W/C|S/al W C S G SP
(%) | (%) | (ke/m’) | (kg/m’) | (kg/m®) | (ke/m®) | (ke/m®)
5 1 37 174 316 856 931 3.792
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Steel rod

Fig. 3 Pullout test set-up of FRP rebar
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Table 5 Compressive strength of concrete

Compressive strength
{MPa)

314
311
29.7
29.2
318
Mean 30.6

Specimens No.
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Fig. 4 Bond strength-displacement behavior of FRP rebarss (a) one orientation, (b) two orientation
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Fig. 5 Bond strength of FRP rebars: (a) one orientation, (b) two orientation
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Fig. 6 Effect of rib width on FRP rebar bond strength: (a) one orientation, (b) two orientation
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