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ABSTRACT : Paved roads are suffered from the permanent plastic deformation 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, two kinds of modifiers were examined; organic polymers and a photoinitiator which is activated by ultraviolet
lay. The mechanical and rheololgical properties of modified asphalts were examined using UTM and rheometer. Results
showed that the properties were varied depending on the types of polymer and irradiation time. UV irradiation increased
the tensile strength and storage modulus of thermoplastic polymer-modified asphalt, however UV was not effective on thermoset
polymer. According to long term ultraviolet curing test, properties of the polymer/photoinitiator-modified asphalt did not
decrease, but rather increase for 20 years. This indicates that the useful life of the asphalt could be extended by addition
of photoinitiator.
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Table 1. Tensile Properties of Primary Modified Asphalts(at -10
©)

Table 2. Tensile Properties of Secondary Modified Asphalts with
PU(at -10C)

Tensile Work-done Modulus Tensile -

sample S| e | upa) Sample v o v
AP 0.390 43.24 40.3 AP 0.390 43.24 40.3
AP+PUI 0.427 58.18 493 AP+BP3(90s) 0.582 49.11 60.1
AP+PU3 0.532 65.02 62.3 AP+PU3 0.532 65.02 62.3
AP+PUS5 0.598 69.20 63.9 AP+PU3+BP0.5(30s) 0.601 60.91 68.3
AP+PU7 0.580 70.62 64.7 AP+PU3+BP0.5(60s) 0.612 61.34 70.1
AP+PU9 0.740 72.44 65.8 AP+PU3+BP0.5(90s) 0.670 62.96 72.3
AP+EPDMI1 0.415 52.14 50.1 AP+PU3+BP1(30s) 0.630 64.73 70.9
AP+EPDM3 0.430 57.00 55.2 AP+PU3+BP1(60s) 0.640 62.38 71.1
AP+EPDMS5 0.504 61.02 60.8 AP+PU3+BP1(90s) 0.541 59.05 67.5
AP+EPDM7 0.393 32.94 56.9 AP+PU3+BP3(30s) 0.643 63.50 68.7
AP+EPDM9 0.390 29.88 56.0 AP+PU3+BP3(60s) 0.636 62.30 67.5
AP+PU3+BP3(90s) 0.595 60.94 64.2
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Table 3. Tensile Properties of Secondary Modified Asphalts with
EPDM(at -10C)

Sample ;l;:;lrfélti “Egﬁ;?ﬁ;le Nél(\)/? ll;:)ls
(MPa)

AP 0.390 43.24 40.3
AP+BP3(90s) 0.582 49.11 60.1
AP+EPDM3 0.430 57.00 55.2
AP+EPDM3+BP0.5(30s) 0.480 62.59 60.7
AP+EPDM3+BP0.5(60s) 0.450 61.23 58.3
AP+EPDM3+BP0.5(90s) 0.432 60.84 55.9
AP+EPDM3+BP1(30s) 0.490 63.58 61.5
AP+EPDM3+BP1(60s) 0.456 63.02 55.9
AP+EPDM3+BP1(90s) 0.455 62.67 55.0
AP+EPDM3+BP3(30s) 0.391 65.37 48.3
AP+EPDM3+BP3(60s) 0.380 64.68 47.1
AP+EPDM3+BP3(90s) 0.370 62.86 47.0
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Figure 1. G'(a), G*/sin §(b) of secondary modified asphalts with
PU.
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Figure 2. G'(a), G*/sin §(b) of secondary modified asphalts with
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Table 4. Temperatures Corresponding to 10°Pa of G*/sin § of
Asphalts

Temp of G*/sin §
Asphalt
Polyurethane EPDM
pure asphalt 68 68
asphalt+BP0.5(30s) 77 77
asphalt+polymer3 83 83
asphalt+polymer3+BP0.5(30s) 92 82
asphalt+polymer3+BP0.5(60s) 98 82
asphalt-+polymer3+BP0.5(90s) 103 81
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Table 5. Effect of Long Cure Time on Tensile Properties of PU
Modified Asphalt (test at -10°C)

Sample ST;;S;; Work-done| Modulus
(MPa) (N-mm) (MPa)
AP 0.390 43.24 40.3
AP+PU3 0.532 65.02 62.3
AP+PU3+BP2(1year) 0.638 67.11 70.8
AP+PU3+BP2(5year) 0.624 66.08 70.4
AP+PU3+BP2(10year) 0.589 62.59 67.5
AP+PU3+BP2(20year) 0.514 59.88 63.9
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Figure 3. Effect of long cure time on G'(a), G*/sin § (b) of PU
modified asphalt.
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Table 6. Plastic Deformation Temperatures of Asphalts

Asphalt Temp of G*/sin §

pure asphalt 68
asphalt+PU3 83
asphalt+PU3+BP2(1 y) 85
asphalt+PU3+BP2(5 y) 84
asphalt+PU3+BP2(10 y) 82
asphalt+PU3+BP2(20 y) 82
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