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Abstract: To investigate the effects of diurnal alternation in natural environments on asphalt aging, a light-dark
alternating ultraviolet(UV) aging test was designed. The rheological properties of asphalt subjected to light-dark
alternating UV aging were explored using dynamic shear rheometer, bending beam rheometer, and atomic force
microscope. The results indicate that compared to continuous UV aging, the light-dark alternating UV aging has
a more significant effect on the rheological properties of asphalt. After light-dark alternating UV aging, the base
asphalt exhibits more severe deterioration in its rheological performance at both high and low temperatures, with
poorer fluidity and lower temperature sensitivity at moderate temperatures. At the same depth, the number and total
area of the honeycomb structures in the asphalt are decreased, indicating deeper diffusion of aged substances within
the asphalt and a higher degree of aging.
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Fig.1 Schematic diagrams of light-dark alternating and continuous UV aging test parameters
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Table 1 Aging duration design of different UV aging modes
Aging mode Light or dark Aging duration/h
Continuous UV aging Light 120 240 360 480
Light 120 240 360 480
Light-dark alternating UV aging
Dark 240 480 720 960
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Table 2 Performance indexes of basic asphalts

Basic asphalt

Ttem Test
Q70 K70 790 method
Penetration(100 g, 25 °C)/(0. 1 mm) 68 70 89 T0604
Softening point/°C 44 45 42 TO0606

Ductility(15 “C)/cm >100 >100 >100 TO0605
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Table 3 K and n of asphalt under different UV aging modes(aging duration=480 h)

K70

Q70 790

Aging method 30°C 40°C

30°C 40°C 30°C 40°C

n K n K

n K n K n K n K

Unaged 0.77
Continuous UV aging 0.74

Light-dark alternating UV aging ~ 0.69 40782 0.72

13581  0.89 1515
30382  0.78 9277
12 588

0.78 11785 0.84 1504 0.79 9447 0.88 815

0.75 31876 0.79 8218 0.77 24621 0.83 5150

0.69 32471 0.72 11500 0.71 24734 0.74 7325
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Table 4 S and m value of asphalts under different UV aging modes

S/MPa m value
Aging mode Aging duration/h

K70 Q70 790 K70 Q70 790

Unaged 0 68.79 63.10 51.08 0. 50 0.51 0. 50

120 83.88 123.47 61.70 0.43 0.46 0.43

240 113.59 130.15 102. 16 0.44 0.42 0.40

Continuous UV aging

360 171.37 161. 04 125. 04 0.37 0.37 0.39

480 172.94 160. 21 131.18 0.34 0.35 0.38

120 106. 57 109. 16 81.84 0.48 0.45 0.46

240 141.91 152. 30 104. 89 0.42 0.40 0.41

Light-dark alternating UV aging

360 173. 84 177. 36 120. 04 0.36 0.35 0.37

480 189.72 186.12 132.25 0.35 0.36 0.37
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Fig. 4 m/S value of asphalts under different UV aging modes
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