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Mixing Workabilty Evaluation Method of Hot Mix Asphalt Mixture
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Abstract: Based on the material composition and distribution of asphalt mixtures, scanning electron microscopy

(SEM) was used to determine the thickness of the asphalt film wrapped around the aggregate surface in hot mix

asphalt mixtures, and to propose a mixing workability evaluation index. Then the changes of mixing workability in

different hot mix asphalt mixtures were further verified and analyzed through the index of aggregate distribution and

compaction. The results show that the type of asphalt, gradation type, and mixing temperature have different effects

on the mixing workability of hot mix asphalt mixtures. The better the uniformity of asphalt film attachment to the

aggregate surface, the better the mixing workability of hot mix asphalt mixtures, the less discrete the aggregate

distribution, the greater the compaction of the hot mix asphalt mixtures molding.
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Table 1 Basic technical specifications of two kinds of asphalts

707 base SBS modified Test
Index
asphalt asphalt method
Penetration (25 °C)/
68.0 55.8 T 0604
(0.1 mm)
Softening point/°C 47.8 62.9 T 0606
Ductility(5 “C)/cm  Brittle failure 35.55 T 0605
120 °C 0.992 1.730
135°C 0. 450 0. 880
Viscosit
licosily/ 140 °C 0.376 0. 564 T 0625
(Pa-s )
160 °C 0.115 0.302
180 °C 0.082 0.157
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Table2 Basic technical specifications of two Kkinds of aggregates

Aggregate type Performance specification Test result Specification requirement

Apparent density/(g-cm ) 2.884 =2.5

Basalt Hygroscopic coefficient/ % 0.72 <3.0
Flat and elongated particle/ % 11.6 <18

Apparent density/(g-cm ™) 2.682 >2.5

Moisture content(by mass)/ % 0.3 <1.0

Limestone mineral Particle size distribution rate(<<0. 075 mm)/ % 83.6 75-100
powder Hydrophilic coefficient <<0.58 <1

Thermal resistance

Appearance

No significant change in color Actual measurement record

No aggregate caking No aggregate caking

*®3
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Table 3 Synthesis gradations of asphalt mixtures

Gradation

Passing ratio(by mass)/ %

type

19 mm 16 mm 13.2mm  9.5mm 4.75mm 2.36 mm 1.18mm 0.6mm 0.3mm 0.15mm 0.075 mm
AC-13 100. 00 100. 00 97.62 83.31 54.42 40.73 26. 31 17.07 9.03 6.40 4.49
AC-20 100. 00 99.79 73.50 63.09 34.99 18. 04 15.61 12.87 10. 86 6.60 4.74
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Fig.1 Schematic diagram of scanning test process for asphalt film thickness
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Table 4 Calculation results of distribution difference of aggregates

Mixing temperature/C Type of asphalt mixture Ogi1/ Y0 O/ % Ggis/ %6 O/ Yo
_ AC-13 2958.13 1130.41 726. 86 3048.52
2;) AC-20 8214. 31 1374.51 1382.11 6972.74
707 base asphalt +AC-13 490. 23 114. 24 58. 31 1074.23
SBS modified asphalt +-AC-13 260. 34 154. 22 51.75 747.12
10 707 base asphalt +AC-20 1134.21 33. 86 258. 24 1696. 21
SBS modified asphalt +AC-20 426.12 332.55 136. 56 1641. 23
707 base asphalt +AC-13 323.21 114.52 160. 11 401. 81
SBS modified asphalt +AC-13 146.12 109. 43 57.22 217.99
180 707 base asphalt +AC-20 477.27 379. 24 88. 33 1559.12
SBS modified asphalt +AC-20 665. 23 32.12 137. 33 781.22
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