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Abstract; [ Objective ] This study aims to monitor the quality of reclaimed asphalt pavement ( RAP) and
hot recycled asphalt mixture ( HRAM ) with physical fine separation process. [ Method ] Relying on a

expressway maintenance project in Liaoning Province, this study analyzed the physical and mechanical
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properties of in-plant RAP materials by using physical seperation technology, and HRAM with high RAP
content through laboratory experiments. RAP materials variability, HRAM gradation, and Marshall indicator
were evaluated by using gradation deviation degree, grey entropy correlation method, fractal dimension, and
response surface methodology. [ Result] The asphalt contents in different grades of RAP and various types of
HRAM remain relatively stable, with most variability controlled within 5%. The aggregate gradation deviation
is small, falling within the low variability range. The stabilities of asphalt content and aggregate gradation
fully demonstrate the advantages of physical fine separation process. It indicates that the passing percentages
of sieve sizes 16.0, 13.2, 9.50, 4.75, 0. 15 mm have the most significant influnecs on Marshall indicators
of SMA-13L HRAM by using grey entropy correlation method. While the passing percentages of sieve sizes
19.0, 16.0, 13.2 mm have the most significant influences on AC—16 HRAM. Marshall indicator prediction
model is proposed considering RAP content, HRAM asphalt-aggregate ratio, and HRAM aggregate gradation
based on the response surface methodology. The predicted values with model closely maich the actual test
results. The deviation is less than 5%, indicating a high reliability of the prediction model. [ Conclusion ]
This study can provide a certain reference and basis for the quality control of RAP materials and their
recycled asphalt mixtures, thereby promoting the resourceful utilization of RAP.
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RAP #% it/ 6 BB ERME e/  WE/
8/% % 4ERC XPEEE ORMXEE kN (0.1 mm)
30 4.54 2.448 2.432 2.544 13.49 36.4

30 4.71 2.461  2.438 2.549 14. 63 44.2
30 4.64 2.433  2.456 2.558 13. 47 35.4
30 4.70 2.432  2.459 2.554 14. 58 36.0
30 4.61 2.451  2.425 2.551 13.13 35.4
50 4.65 2.437 2.454 2.573 14. 54 46.8
50 4.69 2.473  2.457 2.545 15.20 39.7
50 4.73 2.486  2.446 2.564 14.32 40.4
50 4.68 2.493  2.453 2.557 14. 06 38.3
50 4.68 2.440 2.444 2. 546 13.69 41.9
50 4.73 2.473  2.445 2.544 13.75 42.20
50 4.71 2.488  2.444 2.543 13. 44 40. 60
50 4.70 2.494  2.449 2.555 15. 11 34. 60

50 4.75 2.483  2.448 2.553 14.35 38.70
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Table 5 Predicted and test values of Marshall indicators for AC-16 HRAM
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%y xp % M HE W i M i i M i
50 4.72 2.468 2. 446 2.447 2.548 2. 545 13.75 14.24 39.40 40. 32
50 4.69 2. 480 2.445 2.450 2.550 2.553 13. 66 14. 11 39.0 40. 09
50 4. 68 2.481 2.443 2.451 2.549 2.555 13.82 14. 06 38. 60 40. 01
50 4.74 2.496 2.445 2.444 2.552 2.546 13.99 14. 31 39. 80 40. 48
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