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OUTDOOR DURABILITY OF CONCRETE RETROFITTED WITH CARBON
FIBER SHEET

Tomonori TOMIYAMA, Yoko KAWASHIMA, Pierre LABOSSIERE, Marc DEMERS
and Itaru NISHIZAKI

In order to clear long-term durability of adhesive properties and strengthening effects of carbon fiber
(CF) seet reinforcements on concrete, outdoor exposure tests were conducted. Specimens were as follows:
one is a concrete plate (300 x 300 x 60 mm) covered entirely with reinforcements and the other is a concrete
cylinder (¢ 150 x 300 mm) wrapped with reinforcements.

For the former specimens, an exposure test was conducted for up to 30 years in Tsukuba (moderate
climate in Japan). After the exposure, the adhesion properties of CF sheet reinforcements were evaluated
by pull-off tests and peeling tests. There was little change in pull-off adhesive strength before and after
exposure. Since the fracture mode was cohesive fracture of concrete in all specimens, it was considered
that there was no deterioration in the adhesive properties reinforcements. In the peeling tests, no deteriora-
tion in adhesive properties due to exposure was confirmed, but several characteristic fracture modes that
were not seen in the pull-off tests such as delamination of reinforcements or debonding at the interface
between reinforcements and concrete were observed. Hence, it appears that the peeling test may be more
suitable as a method for examining adhesive properties in detail.

On the other hand, for the latter specimens, two types of CF sheet reinforcements with or without pro-
tected by a polyurethane coating were examined. The specimens were exposed to natural ageing at Tsukuba
for up to 25 years. Compression tests were carried out after the exposure. Although yellowing or wearing
of the matrix resin was observed on the cylinders without top coating, such visual degradations did not
indicate a negative effect on the strength. The specimens still kept their initial strength after 25 years of
exposure. It appears that there are no significant differences in degradation between specimens from the
three exposure sites.
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