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Abstract

Using waste rubber materials such as crumb tires in the concrete mix is regarded as one of the
efficient ways to recycle these waste materials. Given that the presence of waste aggregate in
concrete degrades its properties, adding fibers to the concrete mix has been shown to improve
mechanical performance. In this study, the compressive strength of the concrete reinforced
with steel fibers and containing recycled crumb rubber aggregate was evaluated after
exposure to fire. Here, a total of nine mix designs were prepared, with the test variables being
the volume percentage of tire rubber (0, 5, and 10%), the volume fraction of steel fibers (0, 0.5,
and 1%), and temperature (20, 200, 400, and 600 °C). Moreover, the compressive strength
values were compared with those predicted by the ACI 216 and EN 1994-1-2 codes. The
results showed that adding steel fibers together with tire rubber aggregate in the concrete mix
led to a decrease in the compressive strength of the heated and unheated concrete specimens.
Also, as temperature increased, the compressive strength of all the concrete specimens saw a
considerable reduction. In this regard, after exposure to 600 °C, the compressive strength loss
rate was higher compared to that after exposure to other temperatures, such that the
compressive strength of the reference specimen and those containing tire aggregate and fibers
decreased by 59.5-76.9% relative to that of the corresponding specimens at ambient
temperature. ACI 216 and EN 1994-1-2 provide a relatively good estimation for the
normalized compressive strength of all the concrete specimens containing tire rubber and steel
fibers at 200 and 400 °C; however, they give an overestimation for the reference concrete.
Besides, the above codes give a relatively good prediction for the normalized compressive
strength of the specimens exposed to 600 °C (except for specimens STOTRI10, STO.5TRI10, and
ST1.0TRS).
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