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Abstract

The current study involves a practical study of assessing the effect of
elevated temperature on some mechanical characteristics of low strength
concrete after wrapping it with carbon fiber reinforced polymers (CFRP),
and also assessing the effect of coating it with gypsum and cement
mortar. The considered characteristics are compressive strength and pulse
velocity, using the ultrasonic method, and the dynamic modulus of
elasticity and weight loss. Standard cylindrical samples with dimensions
of (150 x 300 mm) were selected as test samples. These samples were
subjected to various levels of temperature (100, 200, 300, 400, 500 and
600 °C) and to heat for a duration of one and two hours and comparing
the results with that at laboratory temperature. The concrete samples were
tested at an age of 56 days.

The practical aspect of the research pivoted on three categories.
The first one involved studying the effect of elevated temperature on two
mixes of concrete; the first (mix1) was of low cement content (18.1
MPa), which represents the control mixture and the second mixture
(Mix2) with cement content higher than the first one (26.5 MPa).

The results showed that the percentage increase in the compressive
strength for the first mixture samples was (25.4%) when exposed to 100
°C for one hour, while the increase at the same temperature and the same
exposure period was (6%) for (Mix2). This means that temperature has a
more evident effect on the behavior of low strength cement.

The second category was based on coating the low strength
concrete samples with gypsum and cement mortar and exposing them to
different elevated temperature. The test showed that the highest
compressive strength was obtained at 100 °C with increase by (17.1%)

when the samples are coating with gypsum, while when they are coated



with cement mortar the enhancement in the compressive strength was
(12.7%) when exposed to elevated temperature for one hour. The
reduction in the compressive strength began at 300 °C, and it was found
that coating with gypsum provided a better protection to the low strength
concrete compared to that coated with cement mortar.

In the third category, the samples of the low strength concrete are
externally reinforced with (CFRP) and it was observed that the increase
in the compressive strength was in the order of (60.2%) at the laboratory
temperature. After exposing these samples to elevated temperature, the
compressive strength increased at 200 °C by (71.3%) and (85.1%) for the
for the one hour and two hours of exposer respectively.

As for the pulse velocity and dynamic modulus of elasticity, they
decrease with the increase of temperature for both periods of exposer
except for the 100 °C for one hour where no increase was observed in
pulse velocity. The pulse velocity value was not affected by wrapping by
the (CFRP). Also, the temperature had a higher impact on the
characteristics of low strength concrete more than the effect of duration
periods.

The samples of low strength concrete lose weight after exposed to
elevated temperature. The highest weight loss was at 600 °C for the
samples coated with cement mortar for exposer of 1 hour period with a

reduction percentage of (2.934%).
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