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In recent years, the recycling of waste materials has attracted considerable attention
due to the scarcity of natural resources on earth. For instance, researchers have been
working on various techniques to utilize construction and demolition wastes as substitutes
for natural materials in the construction industry, which is one of the major consumers of
natural resources. From this point of view, concrete roads, as one of the most frequently
used infrastructural facilities [1] of the construction industry, have significant environmental
impacts during their construction period and service life in different aspects. Therefore,
great importance should be given to the construction of concrete roads to minimize their
environmental impacts, considering their dependence on the high volume of concrete
production. Using recycled materials to produce concrete roads is one of the methods
implemented in this respect, as their usage provides benefits through natural resources and
landfill conservation [2].

The use of recycled aggregates to reduce the environmental impact of concrete is a well-
known method, and their impacts on performance have been studied in various respects to
date. However, the number of studies on structural requirements of concrete pavements
produced with recycled aggregates is very limited. This study aimed to investigate the
structural performance of concrete pavements produced with recycled coarse aggregates as
a total (100%) and partial (50%) replacement of natural coarse aggregates.

To this end, three different concrete pavement mixtures (Control, RAC-50, and RAC-
100) were designed and tested for compressive strength, modulus of elasticity, flexural
strength, and density. Then, material parameters obtained from the applied tests were used
to determine the required thickness values for a sample pavement (based on IRC 58 [3]),
and the results were compared.

According to the test results, the percent reduction compared to control mixture in
average compressive strength, modulus of elasticity, flexural strength, and density values
were 12.7, 7.7, 16.5, and 2.5 for RAC-50, and 18.9, 14.0, 24.9, and 4.5 for RAC-100, respectively.
The test results indicate that the reduction in all the measured parameters increased with
an increase in the replacement ratio of natural coarse aggregates with recycled coarse
aggregates. The required concrete pavement thickness values for the control, RAC-50, and
RAC-100 mixtures were determined to be 18, 20, and 23 cm, respectively (for the sample
road and traffic data considered). The required thickness increased with an increase in the
amount of recycled aggregate utilized (11% and 25% increase for RCA-50 and RCA-100,
respectively). Additionally, concrete pavement thickness values were well-correlated with
the flexural strength values obtained for the corresponding concrete mixtures.

To summarize, this study numerically presented the change in the mechanical per-
formance of concrete due to the replacement of natural coarse aggregate with recycled
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aggregate and the effect of obtained performance on the thickness requirement of a sample
pavement. It should be noted that the test results are dependent on the properties of recy-
cled aggregate used in this study, and various aggregate sources may yield different results.

Author Contributions: Conceptualization, O.O., H.Y., N.O. and, T.O.; methodology, O.O. and H.Y.,
validation, O.O., H.Y., N.O and T.O.; formal analysis, O.O. and H.Y.; investigation, O.O. and H.Y.;
writing—original draft preparation, O.O. and H.Y; writing—review and editing, O.O., H.Y., N.O.
and T.O; supervision, N.O. and T.O. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Abut, Y.; Yildirim, S.T.; Ozturk, O.; Ozyurt, N. A comparative study on the performance of RCC for pavements casted in

laboratory and field. Int. J. Pavement Eng. 2022, 23, 1777–1790. [CrossRef]
2. Ozturk, O.; Yildirim, H.; Ozyurt, N.; Ozturan, T. Evaluation of mechanical properties and structural behaviour of concrete

pavements produced with virgin and recycled aggregates: An experimental and numerical study. Int. J. Pavement Eng. 2022.
[CrossRef]

3. Indian Roads Congress. Guidelines for the design of plain jointed rigid pavements for highways (IRC 58). In Proceedings of the
Indian Roads Congress, New Delhi, India, June 2015; Fourth revision. Available online: https://law.resource.org/pub/in/bis/
irc/irc.gov.in.058.2015.pdf (accessed on 5 June 2022).

http://doi.org/10.1080/10298436.2020.1823391
http://doi.org/10.1080/10298436.2022.2041196
https://law.resource.org/pub/in/bis/irc/irc.gov.in.058.2015.pdf
https://law.resource.org/pub/in/bis/irc/irc.gov.in.058.2015.pdf

	References

