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ABSTRACT

The corrosion of steel reinforcing bar(re-bar) has been the major cause of the reinforced concrete deterioration.
FRP(Fiber-reinforced polymer) reinforcing bar has emerged as one of the most promising and affordable solutions to the
corrosion problems of steel reinforcement in structural concrete. However, FRP re-bar is prone to deteriorate due to other
degradation mechanisms than those for steel. The high alkalinity of concrete, for instance, is a possible degradation source.
Other potentially FRP re-bar aggressive environments are sea water, acid solution and fresh water/moisture.

In this study, long—term durability performance of FRP re-bar were evaluated. The mechanical and durability properties of
two type of CFRP-, GFRP re-bar and one type of AFRP re-bar were investigated; the FRP re-bars were subjected to
alkaline solution, acid solution, salt solution and deionized water. The mechanical and durability properties were investigated by
performing tensile, compressive and short beamn tests. Experimental results confirmed the desirable resistance of FRP re-bar to

aggressive chemical environment.

Keywords : acid solution, alkaline, corrosion, deionized water, FRP re-bar, salt solution
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Table 1 Mechanical properties of fibers used in
parametric studies

Mechanical Matrix Fiber types
properties (Vinylester) |E-glass| PVA [Carbon
Yield stress (MPa) 90 1,840 | 2,254 | 1,896
Elastic modulus (GPa) 34 7 59.8 244
Ultimate strain (%) 5 2.64 5 1.2
Fiber density (gm/cm®) - 262 | 13 2
Fiber diameter (10°m) - 16.5 14 10

Table 2 Mix proportions of FRP re—bars

Fiber types (percent of| Matrix (percent of
Type of FRP | yolume fraction, %) |volume fraction, %)

re-bar E-glass| PVA |Carbon Vinyl ester

CFRP re-bhar - 5 70 30
GFRP re-bar 70 5 - 30
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Fig. 1 Manufacturing systems of FRP re-bar

Fig. 2 Photo of FRP re-bars

Fig. 3 Compressive strength test set-up
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Fig. 4 Span configuration for 3D spaln1

by)

Fig. 5 Shear test set—up

Total length

Anchor clamete

Anchor length Gage length

Fig. 6 Tensile strength test specimen

Fig. 7 Tensile test set-up

Table 3 Length and diameter specifications(unit:mm)

Bar | Gage |Anchor| Total | Anchor

Type of re-bar size |length| length | length | diameter

CFRP(ISO rod) 9 400 300 1000 254
CFRP(Developed) 6 300 300 900 254
GFRP(Aslan) 9 400 300 1000 254
GFRP(Developed) 6 300 250 800 254

AFRP(Technora) 74 300 300 900 254
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(a) after 50 days, (b) after 100 days
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