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The influence of creep effect on the performance of asphalt mixture in

complex environment

HE Zhongming'?, LI Yagian', XIE Tangxin', OU Jianjun', YANG Feiyu'

(1.School of Traffic & Transportation Engineering, Changsha University of Science & Technology, Changsha 410114,
China; 2.National Engineering Research Centre for Highway Maintenance Technology, Changsha University of
Science & Technology , Changsha 410114, China)

Abstract: Considering the influence of different environmental factors on the high temperature and low
temperature performance of asphalt mixture, based on the Burgers model and the creep effect of asphalt
mixture, the basic performance test of asphalt mixture after environmental simulation is carried out with
the help of self-developed environmental simulator. The grey correlation analysis method is used to
evaluate the influence of single factor on the high and low temperature performance, and the principal
component analysis method is used to explore the influence of coupling factors on the high and low
temperature performance of asphalt mixture. It is found that compared with single factor, coupling
factors have more serious damage to the high and low temperature performance of SBS modified asphalt
mixture. The degree of influence of individual factors is as follows: high temperature has the greatest
impact, followed by ultraviolet light, and then rainfall. Ultraviolet light plays a major role when these

factors are coupled. The influence degree of single factor is high temperature, ultraviolet light, rainfall,
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and ultraviolet light plays a major role in coupling factors. In addition, according to the fitting results of

Burgers model, the viscoelastic parameters gradually decrease with the increase of the number of

environmental action cycles and environmental factors, resulting in the gradual attenuation of high and

low temperature performance of asphalt mixture. The reason is that the viscous and elastic components

in asphalt mixture are converted.

Key words: asphalt mixture; Burgers model; creep; high temperature performance; low temperature

performance
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Fig. 1 Environmental simulation box for asphalt mixture
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Table 1 Mineral aggregate gradation range of AC-13 SBS modified asphalt mixture
oy DR R TC3E 3k AT O ALY 535 0%
B 16 mm 13.2 mm 9.5 mm 475mm | 236 mm | 1.18 mm | 0.6 mm 0.3mm |0.15 mm | 0.075 mm
LAY
» 100.0 90.2 11.4 0.7 0.2 0.1 0.0 0.0 0.0 0.0
(hif% 10 ~ <15 mm)
2R AT
» 100.0 100.0 97.4 14.9 0.8 0.2 0.1 0.0 0.0 0.0
(Kif2 5 ~ <10 mm)
34
» 100.0 100.0 100.0 97.5 18.2 9.3 0.9 0.3 0.3 0.1
(ki3 ~<5 mm)
4#41)8
» 100.0 100.0 100.0 100.0 91.5 63.4 41.6 17.7 8.2 1.2
(R0 ~<3 mm)
FIRET ¥y 100.0 100.0 100.0 100.0 100.0 100.0 99.0 99.6 96.4 86.2
e 100.0 97.3 74.6 53.1 35.7 26.6 19.3 12.8 10.0 7.2
g 100.0 95.0 76.5 53.0 37.0 26.5 19.0 13.5 10.0 6.0
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Fig. 2 Sketch of the coupled action instrument
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Table 3 SBS modified asphalt mixture low temperature

bending test results (single factor)
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Fig.4 Three dimensional diagram of viscoelastic parameters at high-temperature
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$8 22 FOAE P R E 0 58, HPU A s B L B KA L T, 098 | 054 | 799 | 281839 | 2841.14
R AR I REAR . FENE A KRB BB, Br25 Hr o BE i T, 0.96 0.52 7.87 2708.54 | 2908.63
e 25 hr 1 A5 I 2 BB PR 0B 2 TN . R R TU, 1.07 0.60 8.76 3167.53 | 2760.41
Rb SR AR BRBE IR R AP £ S RO ) T, | 199 | 057 | 812 | 296998 | 27978
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