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Viscosity Evaluating Indicators and Criteria of
High-viscosity Modified Asphalt

LI Lihan , GENG Han , SUN Yanna , MENG Qingnan
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Education. Tongji University, Shanghai 200092, China)

Abstract: Evaluating indicators and criteria of high-viscosity
modified asphalt are key factors that have significant influence
on the performance of open-graded friction course. Tests for
asphalt penetration and soften point, vacuum capillary
viscometer test,dynamic shear rheological test, wheel tracking
test and cantabro loss test are applied to select suitable
indicators of asphalt binders for rutting resistance and
durability evaluating of open-graded friction course. The test
results and analysis show that zero shear viscosity at 60°C and
soften point are significantly related with dynamic stability
and scattering loss obtained from wheel tracking test and
cantabro loss test, and both indictors are suitable for

evaluating the performance of high-viscosity modified asphalt
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as a result. Besides, dynamic stability no less than 4 000 cycles
per millimeter, and scattering loss no more than 15 percent
are suggested as the criteria of open-graded friction course.
Correspondingly, zero shear viscosity of asphalt binders at
60C should be no less than 40 000 Pa +
asphalt binders should be higher than 85C to ensure the

s.and soften point of

performance of asphalt mixture.

Key words: road engineering; high-viscosity modified
asphalt; indicators and criteria; zero shear viscosity at 60C ;

soften point
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Tab.1 Gradation composition of open-graded friction course

AL F/mm 16 13.2 9.5 4.75

2.36

1.18 0.6 0.3 0.15 0.075

SIEUNER 2 Y 100.0 94.4 70.0 22.6

15.2

10.9 8.6 6.1 4.8 4.0
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Tab.2 Table of the test scheme

G i R oRUE T AR AR
1 1£.34.42.5%.65.,7% Pens Tres» esM0-G* = (sin 8) "1, G* « (sin &) * Ds
2 24,38 .,44.,7%,8%.,94,102% ,11# ,12#% Py, Tregs 7> 0. G * (sin ) "1, G* + (sing) ~* AS
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Tab.3 Test results of evaluating indictors of asphalt binders and asphalt mixtures

G*/sino/ G* « (sino) 9/ Ds/

Wi e Pen/0.1 mm Tres/C n./(Pa -+ s) Mo/ (Pa+s) «Pa KPa K - mm-D) AS /%

1+ 59.1 46.0 222.6 184.1 1.90 1.92 283

2& 56.4 46.8 326.0 268.5 2.61 2.65 36.0
3 51.8 76.0 25 050.0 15 620.0 6.92 18.20 3923 14.8
44 25.6 66.8 7 225.0 8 827.0 18.79 38.66 5132 21.9
54 41.4 78.8 18 076.0 10 200.0 8.46 19.91 5 737

6+ 37.4 87.8 160 320.0 22 665.0 11.58 32.26 8 639

74 46.2 84.9 337 617.0 38 435.0 11.82 47.56 8 253 13.6
84 52.3 75.1 11 538.0 12 090.0 6. 66 10.67 15.6
9 45.3 86.5 47 152.0 43 130.0 7.57 17.36 14.9
10# 61.6 82.5 198 066.0 49 360.0 5.95 18.49 10.2
11# 47.0 95.6 518 529.0 41 630.0 12.38 56. 26 10.2
12+ 51.0 85.1 91 072.0 73 880.0 10.42 42.46 10.9
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Tab.4 Relation between asphalt binder indictors and asphalt mixture indictors
TRARHER Gt SR Pen Tren e Mo G* /sin & G* « (sin &) ?
Ds R? 0.4330 0.9209 0.897® 0.954® 0.8309 0.9439
a 0.156 0.002 0.004 0.001 0.012 0.001
AS R? 0.058% 0.9329 0.8749 0.9409% 0.3019 0.5799
a 0.532 0 0 0 0.126 0.017
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Fig.1 Relation among dynamic stability, scattering loss and zero shear viscosity
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Tab.5 Criteria of zero shear viscosity in different
confidence at 60 C
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Ds=4 000 %k « mm™ ! 79/(Pa-s) =16 420 =9 002
AS<15 % 79/(Pass) =41 836 =23 128
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