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Prediction of Long—term Residual Inter—laminar Shear Strength of
Thermally Damaged GFRP Rebar
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Abstract

Mechanical properties of GFRP rebars significantly decrease due to high temperature as well as alkalinity of concrete. This study
focuses on the long-term reduction of inter-laminar shear strength of pre-damaged GFRP rebars by high temperature. For this
investigation, bare GFRP rebar specimens were exposed to 270C for lhour and then immerged in alkali solution for several
months and tested in shear. No thermally conditioned specimens were immerged and tested for the comparisons. In results, the
reduction of thermally damaged GFRP rebars was greater than that of no thermally damaged ones. Based on the accelerated
experimental test data, an polynomial equation is presented for prediction of long-term residual inter-laminar shear strength of

GFRP rebars previously damaged by high temperature.
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Table 1 Conditioning of GFRP rebar specimens

D Thermal Conditioning Alkali conditioning (40C)
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Photo 1 GFRP Rebar

Table 2 Materials for tested GFRP rebar

Nominal Volume Ratio (%)
Fiber Matrix diameter
(mm) Fiber Resin
E—glass Vinylester 9.5 65 35

Table 3 ISS results for NDS and TDS

NDS None None

ADS None 30day, 45day, 60day, 80day, 180day D Mean (MPa) Stdev (MPa) Cov. (%)
TDS 270C, 1hr None NDS 67.95 1.5 2.3
TADS 270C, 1hr 30day, 45day, 60day, 80day, 180day TDS 51.80 9.2 135
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Photo 3 Conditioning in alkaline solution



Photo 4 Interlaminar shear strength test
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Fig. 1 ISS strength reduction by alkalinity, high temperature
and both.
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Fig. 2 ISS strength reduction by alkalinity

Table 4 ISS results for ADS and TADS

Exposed ADS TADS
Time Mean Stdev Cov. Mean Stdev Cov.
(Day) (MPa) (MPa) (%) (MPa) (MPa) (%)
30 67.65 1.37 2.02 45.44 4.32 9.03
45 65.93 2.10 3.18 42.98 4.30 6.35
60 64.67 2.82 4.36 38.87 3.82 5.63
80 65.52 0.25 0.39 26.83 3.45 5.08
180 54.12 5.44 10.06 5.72 4.29 6.31
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Fig. 4 Residual Inter—laminar shear stiffness
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Fig. 5 Estimated actual age vs. residual ISS strength ratio
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