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1- Gamma Rays

2- X-Rays

3- Ultraviolet Rays (UV)

4- Visible Light

5- Infrared Radiation (IR)

6- Microwaves

7- Radio Waves

8- Deoxyribonucleic Acid (DNA)

9- Fourier Transform Infrared Spectrometer (FTIR)
10- Ultimate Tensile Strength (UTS)

11- Dynamic Shear Rheometer (DSR)

12- Multiple Stress Creep And Recovery (MSCR )
13- Zero-Shear Viscosity (ZSV)

14- Differential Scanning Calorimetry (DSC)

15- Bending Beam Rheometer (BBR)

16- Linear Amplitude Sweep (LAS)

17-Tensile Strength Ratio (TSR)

18- Atomic Force Microscope (AFM)

19- Scanning Electron Microscope (SEM)
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ABSTRACT

Asphalt pavements, as one of the key components of transportation infrastructure, are
constantly exposed to various environmental factors, such as ultraviolet (UV) radiation. Due to
its high energy, UV radiation is a critical factor in bitumen aging, leading to reduced durability
and service life of pavements. Despite its destructive effects, comprehensive and sufficient
standards for its assessment have not yet been fully established. This study aims to elucidate
the mechanisms and consequences of UV-induced aging by examining the chemical,
rheological, and mechanical changes in bitumen and asphalt mixtures. The results indicate that
UV radiation, by generating free radicals and initiating chain oxidation reactions, leads to
bitumen hardening, reduced flexibility, and weakened resistance to low-temperature cracking
and repeated loading. Moreover, microscopic analyses reveal significant changes in the
morphology and surface structure of asphalt, resulting in decreased adhesion and compromised
self-healing performance. The study also discusses the challenges of laboratory simulation of
this phenomenon and the influence of parameters such as wavelength, radiation intensity, and
sample thickness. Finally, considering the importance of this issue, particularly in regions with
high solar exposure, strategies such as using anti-aging additives and polymer modifiers are
proposed to enhance pavement resistance. This research represents an important step toward a
precise understanding of asphalt photodegradation mechanisms and the development of new
standards to improve durability and reduce maintenance costs in transportation infrastructure.
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