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ABSTRACT : Recently, much attention has focused on the permanent deformation of roads in hot summer and cracks
in cold winter, which are detrimental to safe driving. This leads to necessity of modification of asphalt to resist those
deformation. In this study, a type of modified asphalt was prepared by addition of a photoinitiator which is activated by
ultraviolet lay. The mechanical and rheololgical properties of photoinitiator-modified asphalt were examined using UTM
and rheometer. Results showed that the modified asphalt was effected by ultraviolet and thus tensile strength and storage
modulus increased, due to molecular attraction, with initiator content and irradiation dose. Thermal analysis showed less
weight loss upon photoinitiator-modification and this indicated that the molecular attraction is the result of cross linking
reaction between asphalt molecules induced by photoinitiator. According to long term ultraviolet curing test, properties of
the photoinitiator-modified asphalt did not decrease or even increase for 20 years. This indicates that useful life of the
asphalt could be extended by addition of photoinitiator.
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Table 1. Advantages of Different Types of Modifiers"

Permanent Thermal Fatigue Moisture

Modifier deformation cracking cracking damage Ageing
Elastomers v v v v
Tire Rubber v v
Plastics v
Sulfur v
Carbon black v v
Lime v v
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Table 2. Tensile Properties of Modified Asphalts with BP (at -1
0C)

Sample Tensile strzength Work-done Moduh;s
(N/mm”) (N-mm) (N/mm”)
AP 0.390 43.24 40.3
AP+BP0.5(30s) 0.452 42.11 50.5
AP+BP0.5(90s) 0.458 43.97 57.9
AP+BP3(30s) 0.570 45.69 60.4
AP+BP3(90s) 0.582 49.11 60.7
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Figure 1. Rheological propertyies, G' of modified asphalts with
BP.
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Figure 3. TGA thermograms of modified asphalts.
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Table 3. Effect of Long Cure Time on Tensile Properties of
Modified Asphalt with BP (at -10C)

Sample Tensile strg:ngth Work-done Moduh;s

(N/mm”) (N-mm) (N/mm°)
AP 0.390 43.24 40.3
AP(lyear) 0.342 42.19 48.8
AP(Syear) 0.329 42.52 479
AP(10year) 0.321 42.21 44.5
AP(20year) 0311 42.11 43.6
AP+BP3(lyear) 0.491 43.99 50.3
AP+BP3(Syear) 0.542 52.11 55.2
AP+BP3(10year) 0.556 51.81 58.0
AP+BP3(20year) 0.559 51.99 57.8
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