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the resistance of bitumen to cracking is improved. It can be seen that the effectiveness
of the rubber additives used is comparable to the effectiveness of SBS in improving the
elastic recovery properties of bitumen. Adding truck tire-derived rubber to bitumen can
provide even better elastic recovery properties than adding SBS, while the effectiveness of
adding a finer rubber fraction is lower. The stronger influence of adding the more coarse
rubber particles to the 70/100-grade bitumen may be explained by the larger particles
demonstrating better impact absorption characteristics compared to the finely ground
rubber powder. Overall, the results show that a rubber-modifying additive’s effectiveness
is mainly affected by particle size, while the chemical composition of crumb rubber has a
lesser influence.

4. Conclusions

As part of the objective of this research work, the viscoelastic and rheological properties
of rubber—bitumen binders obtained using unvulcanized crumb rubber of different sizes
and different origins were studied.

The results of the studies showed that with increasing temperature, the values of the
complex shear modulus of all studied bitumen binders decrease, and the values of the phase
shift angle increase. As a result, with increasing temperature, the rigidity of bitumen systems
decreases, and sensitivity to external loads increases; this affects the formation of cracks.

It was also found that when SBS and crumb rubber are introduced into the system,
the stiffness of bitumen binders increases significantly, as indicated by an increase in the
complex shear modulus. At the same time, introducing rubber particles increase the rigidity
of the system more and reduces the fluidity of the bitumen system than when using SBS.
The results also show that adding rubber granules to bitumen significantly increases its
elasticity, achieving an elastic recovery of >70%. When studying the influence of the size
and origin of crumb rubber on the rheological properties of bitumen binders, it was found
that it is not the chemical composition of the rubber that has a greater influence on the
properties of bitumen systems (passenger car tires, truck tires or a mixture of both), and the
size of the rubber particles. Larger particles (2.0-2.5 mm) provide better elastic recovery
properties, and, as a result, the bitumen’s resistance to cracking improves. The use of
rubber for modifying bitumen, obtained using larger crumb rubbers, regardless of origin,
allows for a maximum critical temperature of up to 94 °C, which characterizes the high
heat resistance of rubber-bitumen binders and greater rutting resistance.

Thus, the results of the work substantiated the effectiveness of using a larger crumb
rubber to modify bitumen for a profitable economic solution since its production costs EUD
150/ton, while the production of traditional rubber powder costs up to EUD 600-800/ ton.
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