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Walmart (High Density Polyethylene,
“HDPE”), . . HDPE ,
, , , 0.940
g/cm3 . 2.36 ~4.75 mm )
, 20 s, . PG 58—34,
160~167 G 147~153 C, 1, SGC
1
Tab.1 Gradation and binder content of the mixture
Sieve size/ mm 125 95 475 2.3 1.18 06 03 015 0075 Asphaltcontent/%
Passing percentage/ % 100 9.1 75.0 55.9 41.3 27.5 14.5 7.5 5.5 5.52
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AASHTO AASHTO Designation: TP62-03(Stand-
ard Method of Test For Determining Dy namic Modulus of Hot—Mix Asphalt Concrete Mixture) ,
. 135+1°C
4 h +5 min, SGC 150 mm . 100 mm
IPC UTM 100 ,
—10~60C ) ,
50 ~ 100. 4%, ; 4°C, 2137C 39,
2°G 5 . 25 Hz. 10 Hz.5

Hz.1 Hz.0.5Hz 0.1 HZ*.
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Tab.2 Dynamic modulus of controlled and modified asphalt mixture
Temperature W aste plastic Dynamic modulus at different loading frequencies/ M Pa

/C content/ /o 25 Hz 10 Hz 5Hz 1 Hz 0.5 Hz 0.1Hz

0 15 098 14 049 13 310 8032 7429 6 889

A 2 17 668 16 380 15 386 9510 8 605 7 620

5 16 423 15246 14 401 8803 6996 5 236

8 16 267 15185 14 387 8 887 7164 5382

0 6072 5805 4 609 3391 2335 1 266

213 2 8 406 7781 6 373 4822 3966 2 494

5 7 496 7115 5 849 4520 3436 1327

8 7873 7425 6 118 41733 3623 2 475

0 2316 1962 1 836 1190 613 299

39.2 2 2 601 2492 2 397 1 896 889 356

5 2 455 2290 2 261 1811 942 452

8 2523 2433 2 410 1928 917 400




5 757
3
Tab.3 Phase angle of controlled and modified asphalt mix ture
Temperature ~ Waste plastic Phase angle at different loading frequencies/
/C content/ ) 25 Hz 10 Hz 5Hz 1 Hz 0.5 Hz 0.1Hz
0 27. 77 27.34 28.09 28.8 32.27 28. 86
A 2 26. 33 25.92 26. 48 28. 27 32.35 31. 96
5 25. 46 24.96 25.82 27.39 311 29. 31
8 25. 14 24.68 25.45 27. 54 31.37 30. 56
0 32.62 28.2 27.31 23.31 23.29 20.5
)3 2 33. 86 31.49 31.22 27.8 27.65 24. 45
5 33.6 30.32 29. 69 25. 94 25.92 22. 48
8 28. 85 26.46 25.26 19. 15 18.36 16. 07
0 27.74 21.62 18. 69 14. 71 14.99 15. 21
3. 2 31. 41 25.64 23.79 18.77 18.55 17. 81
5 31. 46 28.43 25.75 20. 68 17.52 16. 16
8 30. 37 24.26 20. 18 14. 39 13.54 12. 16
3.2
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Fig. 1 Com parison of dynamic Fig. 2 Comparison of dy namic Fig. 3 Comparison of dynamic
modulus at 4°C modulus at 21.3C modulus at 39.2°C
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Tab.4 Increase rate of dynamic modulus of asphalt mixture with different plastic content

Temperature Plastic Dynamic modulus increase of waste modified mix compared to unmodified mix/ % Average
/C content/ )5 25Hz 10 Hz 5Hz 1 Hz 0.5 Hz 0.1 Hz /%
2 17.0 16. 6 15. 6 18. 4 15.8 10. 6 15.7
4 5 8.8 85 8.2 9.6 —5.8 —24.0 0.9
8 7.7 8.1 81 10. 6 —3.6 —21.9 1.5
2 38. 4 34. 0 38. 3 42.2 69.9 97.0 53.3
21.3 5 23.5 22. 6 26. 9 33.3 47.2 4.8 26.4
8 29.7 27.9 32.7 39. 6 55.2 95.5 46. 8
2 12. 3 27.0 30. 6 59.3 45.0 19.1 32.2
39.2 5 6.0 16. 7 23. 1 52.2 53.7 51.2 33.8
8 89 24. 0 31. 3 62. 0 49.6 33.8 34.9
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Research on dynamic modulus of waste plastic modified asphalt mixture

ZHANG Qian', XIE Laibin's L1Yan-wei’s HE Yong-hai’, LIU Jian’

(1.School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xian 710055, China;
2. Shijiazhuang Transportation Bureau; Shijiazhuang 050001, China;
3. Hebei T raffic Planning & Design Institute, Shijiazhuang 050001, China)

Abstract: Waste plastic is reused in pavement engineering in this research. The purpose of the study is to probe the possi-
bility of using waste plastic in asphalt mixture as a kind of modifier so as to find a way to solve the problem of the waste
plastic disposal. High Density Polyethylene plastic bags obtained from supermarket were shredded into pieces and were
added into asphalt mixture at three percentages of 2%, 5% and 8%. The corresponding control samples were also made
and tested. Three different temperatures were used (4 C, 21.3 C and 39.2°C) and the frequencies ranged from 0. 1 Hz to
25 Hz in this dynamic modulus test. When compared with the test results of the control samples almost all the dynamic
modulus of the plastic modified samples(except 4 results) are greater than those of the control samples. No regular pat-
tern is shown in the test results of the phase angle. Modified asphalt mixture with 2% plastic is of the greatest dynamic
modulus and phase angle.

Key words: road engineering; waste p lastic modification; dynamic modulus test; asp halt mixture; phase ang le
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