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ASSESSMENT OF THE FIRE RESISTANCE
OF REINFORCED CONCRETE CROSSBAR

The work presents the results of research on high-temperature tests of
samples of reinforced concrete crossbars. Tests of sample fragments were carried
out according to the regulated method DSTU B V.1.1-13:2007 [1]. During the tests,
the reinforced concrete crossbars had a slight bend in the direction of high-
temperature influence from the burner system of the furnace [2,3].

Fig. 1.1 shows graphs of dependences of average temperatures on exposure
time with corresponding deviations.
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Fig. 1. 1. The average temperature at the control points (a., b) and in the reinforced
bar according to the arrangement diagram of the thermocouples (c., d) of the cross-
sections of reinforced concrete samples during tests with deviations

Analyzing the graphs in fig. 1.1 it can be seen that the largest deviations oc-
cur in the interval from 15 minutes to 25 minutes of the test. This happens as a re-
sult of heating the inner layers of the samples to a high temperature, when inten-
sive cracking and destruction of concrete occurs.

Analyzing the results of the tests, interpolation of temperatures was carried
out [4] in order to restore the temperature field in the cross-section of reinforced
concrete beams and crossbars that were subjected to tests.

After interpolation using both developed methods, temperature distribu-
tions were obtained, which are shown in Fig. 1.2.
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Fig. 1.2. Temperature distributions in a reinforced concrete sample
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It is possible to note a noticeable difference in the shapes of the obtained
surfaces. Isotherms according to the results obtained by interpolation according to
the first technique, when the isotherms approximated by elliptic functions are less
rounded than the isotherms of the distributions determined according to the sec-
ond interpolation technique. In this case, the second approach gives a more accu-
rate approximation, but the surfaces of the temperature distributions have breaks
in the first and second derivatives.
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