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Abstract

Recycling of asphalt paving creates a cycle for the use of materials
that improve the use of natural resources, as it reduces the use of new
materials of aggregate and asphalt, which can be a rare commodity in
some areas. The expansion in the use of milling machines nowadays led
to the production of large amount of wasted materials. Recycling is
considered as an important solution that can be taken into consideration
when creating a network of new roads or rehabilitating of damaged
networks. It reduces the environmental pollution and preserves natural
resources as well as economic benefits. The aim of this study is to
evaluate the recycled asphalt paving materials and check their validity
and the possibility of using them in hot mix asphalt in the construction
and maintenance of road networks in Iraq. Also, to find the best
percentage of recycled materials when mixing with the new materials.

Old materials obtained from a street in Mosul city have been used in
this research, while the new materials consist of asphalt Grade (50-60),
aggregate within binder course gradation and cement as filler. The
optimum value of the asphalt content was found using Marshall method
by the preparation of a mixture of new material and use this value in the
preparation of recycled mixtures. Five percentages of recycled materials
have been used, namely, (0%, 20%, 30%, 50% and 100%). These
mixtures were exposed to several tests, namely, Marshall characteristics
(43 samples), indirect tensile strength at 25°C, 60°C (36 samples),
flexural strength at 0°C, -10°C (36 beams), cohesion resistance (36
samples), static creep at 25°C, 40°C (30 samples), fatigue resistance (25
beams) and rutting resistance (10 slabs).

It has been concluded that recycling percentages up to 50% give a
better performance and within specification limits, while 30% can be

considered as the ideal percentage as it presents the pest performance in
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almost all tests. 30% showed an increase in Marshall stability up to 41%
in comparison with the base mix. The results also showed an increase in
the indirect tensile strength values at 25°C and 60°C as increasing the
proportion of recycled materials; in which the rate of increase compared
with the base mix are 14%, 26%, 43% and 100.4% at a temperature of
25°C and 27%, 50%, 74% and 150% at 60°C for the recycled percentage
of 20%, 30%, 50% and 100% respectively. Also, recycling proportion of
30% resulted in the highest values of the coefficient of bending (flexural
modulus) at 0°C. Cohesion test results showed a decrease in the cohesion
values when increasing the percentage of recycled materials by a
percentage of -11%, -21%, -26% and -40% respectively. In addition, the
recycled mix produced a less deformation in static creep test as it showed
resistance to permanent deformation, which may occur at different
temperatures compared to the base mix. Furthermore, the results
indicated that the fatigue life decreases with increasing the proportion of
recycled materials, in which at strain levels of 250ue, 400pe, 750ue the
decline in the total fatigue life of 30% recycled mix with the base mix
was -63%, -75% and -67% respectively. The recycled mix also produced
a better behavior than the base mix in the rutting test. It was found that
the greater the proportion of recycled materials in asphalt mixture, the
lower is the depth of rutting. The value of rutting at recycling
percentages of 20%, 30%, 50% and 100% when compared with the base
mix is decreased by -40%, -44%, -46% and -72%, respectively. The study
recommends the possibility of using recycled materials obtained from old
pavement to produce asphalt mixtures which are suitable for binder

course layer.



