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Durability of GFRP Rebar with Ribs Containing Milled Alkaline Resistant Glass Fibers
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Abstract

GFRP rebars could be deteriorated by concrete alkalinity. This paper focuses on the investigation of durability of
GFRP rebars with ribs exposed to alkaline environment of concrete. It has been reported that the milled E—glass fibers in
the ribs of GFRP rebar can increase bond strength between GFRP rebars and the concrete. In this study, the effect of
milled alkaline resistant glass fibers (milled AR glass) and milled E—glass in the ribs on the durability of GFRP rebar is
investigated through ISS tests and moist absorption tests of the bare rebar. To accelerate the effect of the alkalinity, high
temperature (40°C) was applied. According to the test results, mix ratio of milled glass fibers in the ribs by weight had
significant effect on durability of GFRP rebars with ribs. It is because that the high mix ratio may leads more voids in the
ribs due to lower workability and formability. On the other hand, changing fiber type in the ribs from E-—glass to
AR—glass had no improvements on ISS strength of the GFRP rebar. Therefore, it is found that determination of proper
mix ratio of milled glass fiber in the mixture for the formation of the ribs of the GFRP rebar is important.
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Core Section
(Glass fiber+Epoxy)

Surface Structure
(Milled glass fiber+Epoxy)

Fig. 1 Schematic of the used GFRP rebar(Sim et al., 2005)
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Fig. 2 SEM image of a rib

Table 1 The used GFRP rebar

Sg:zril;;fs Glass fiber type in ribs Mix ratio by weight
AR2 Milled AR glass g;s;yfizriz égz
E5 Milled E—glass g;s;yfizriz 28‘;”7
E2 Milled E~glass g;s;yﬁ:;esrlz e

Table 2 Exposure conditions for accelerated tests

Name of . Temperature | Duration Num. of
. Solutions o .
specimens (C) (days) | specimens

CaOHy
(bl 12.3) 10
ARZ 40 60
Distilled water 10
(pH 7.0)
CaOHz
(oH 12.3) 10
E5 40 60
Distilled water 10
(pH 7.0)
CaOHz
(pH 12.3) 10
E2 40 60
Distilled water 10
(pH 7.0)
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Photo 2 CaOH; exposure condition
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Fig. 4 Weight changes of specimens in CaOH, solution
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Fig. 5 Stress—strain curves from ISS tests
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