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Degradation of GFRP Notched Bar Immersed in Corrosive Environment
by
Hideki SEMBOKUYA , Tomonori TOMIYAMA , Masatoshi KUBOUCHI
Ken TSUDA and Mitsuhiko KOYAMA

Corrosion tests were carried out by using GFRP notched bar specimen in order to establish the guideline of FRP bolt design.
Pure water, sulfuric acid solution and sodium hydroxide solution were used as corrosive environment. The change of weight and
retention of tensile strength were investigated for these environments. The degree of the degradation was remarkable in order of
sodium hydroxide solution, sulfuric acid solution, and pure water. Microscopic observation indicated that glass fiber/resin
interfacial debonding was generated by sulfuric acid solution. In sodium hydroxide solution, dissolution of the glass component
from glass fiber and decomposition of matrix resin were caused. Colored layer that observed in sodium hydroxide solution was
identified with corroded layer that was formed by hydrolysis of esters. The thickness of corroded layer was affected by the
orientation of fibers. The effects of notch number (1 5) and pitch of notches (2.5 12.5mm) on the retention of tensile strength
was discussed. The degradation of specimens with small number of notches was more noticeable than that with many notches. On
the other hand, the decrease of tensile strength was smaller for smaller pitch of notches. These results were supported by the
geometry of corroded layer near notches.
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Fig. 1 lllustration of standard tensile test specimen (number
of notch = 1).
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Fig. 2 Change of weight obtained in wet condition of
specimens with one notch after immersion test.
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Fig. 6 Cross section of specimen immersed in NaOH solution.
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Fig. 4 Change of retention of tensile strength after immersion
test.
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Fig. 9 FT-IR spectrum of specimen immersed in NaOH.
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Fig. 11 Comparison of depth change of corroded layer Fig. 12 Effect of the number of notch on tensile strength.

after immersion test for longitudina and transverse
direction of the GFRP specimen.
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