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Study on the road performance of warm mixed rubber

asphalt mixture gradations
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Abstract; In this paper, the influence of different gradations on the road performance of warm-mix rubber asphalt
mixture is studied through experiments. Four representative asphalt mixtures were selected by adjusting the
aggregate content of each particle size: the optimum asphalt-aggregate ratio is 6. 7%, 7. 5%, 6.5% and 7. 4%. By
studying the high-temperature performance, low-temperature performance, fatigue performance and water stability
of asphalt mixtures with different gradations, the results indicated that the asphalt mixture grading proposed by
Arizona has better high temperature performance, fatigue performance and water stability performance, and the
road performance of mixtures can be improved by properly increasing the content of 2. 36 ~4.75 mm. Combined
with the specific conditions of the area, a right asphalt mixture can be selected for design and construction. Finally,

the maximum theoretical density lines were used to verify the results of this study.

Key words: warm mixing; rubber asphalt mixture; warm-mixed agent; gradation; road performance.
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Tab.1 Technical Properties of Rubber Asphalt

Yy B 5 HfE
/g + em® 1. 049
&N (0.1 mm)25 °C 351
Bk i/ C 69.5
KiBE, 177 °C/Pa - s 2.94
SRPETRAL (25 °C) 82
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Tab. 2 Technical Properties of Mineral powder and cement

oy B S Wy K
FWHEE /g + cm ™’ 2.61 2.70
FEK R 0. 60 —

KK 0.4 —
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Tab.3 Technical Properties of Coarse aggregate

. W 2 KT HEE Wz K R
P42 /mm
/g cm™’ /g cm™’ /%
2.36~4.75 2.703 2.615 2.013
4.75~9.5 2.729 2.701 0.581
9.5~13.2 2.748 2. 717 0. 642
13.2~16 2.736 2.721 0.312
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Tab. 4 Technical Properties of Fine aggregate

0.075~ 0.15~ 0.3~ 0.6~ 1.18~

$14% /mm
0.15 0.3 0.6 1.18 2. 36

W B
2. 681 2.723 2.723 2.723 2.732

/g cem”®
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Tab.5 Median grade of rubber asphalt mixture in different regions

& %G FL/mm T T8 4R
RARZH
19 13.2 9.5 4.75 2. 36 1.18 0.6 0.3 0.15 0.075
MR S AR M 100 90 72.5 35 18 — — — — 1.25
745 1] 100 78.5 60 37.5 22 17 14 10.5 8 7
WA 5 BB 100 92.5 60 26.5 16 — — — — 3.5
A 100 97.5 66.5 30 24 19 15.5 12.5 10 8
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Tab. 6 Mixture grading of Four kinds of asphalt
A2 i L (5 L0 /mm) 1) S8 S i B | 4y R/
Ve i)
16. 0 13.2 9.5 4.75 2. 36 1.18 0.6 0.3 0.15 0. 075
A 100 93.2 69. 8 32.7 16. 8 12.9 8.2 4.5 3.2 2.8
B 100 92.5 67.8 35.9 23.2 18.9 15.1 11.2 9.4 3.9
C 100 93.5 68. 2 27.2 18 13.3 7.4 3.8 2.9 2.5
D 100 97.5 66.5 29 22. 4 19 15.5 12.5 10 4
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Tab.7 High temperature performance of four

mixed rubber asphalt mixtures

RA R FEEE /K - mm™

E: iy} 1 2 3 ¥
A 6 345 6 654 6 789 6596
B 5578 5872 5924 5791
C 5 034 5314 5 154 5167
D 1833 1679 1524 1678

3.2 RimTEse

5 3R B B0 A SR Sk 0 B ik 2 S U
B 250 mm=£2.0 mm., 3% 30 mm=*2.0 mm. &
35 mm=+2. 0 mm BBEFHAAEPNE, HEZLH 200 mm
0.5 mm. FHEE 10 °C+0.5°C, FHEXR
‘B4 50 mm/min, BEAZKECAM 6 40, Y
RULFE 8.
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Tab.8 Low temperature performance of four

mixed rubber asphalt mixtures

e
AR WEhE  MESE WV R /e
KA /MPa /MPa

A 7.90 2 688 2 937

B 7. 87 2 732 2 878

C 7.92 2 678 2 957

D 7.78 2 654 2 931
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Tab. 9 Fatigue properties of four mixed rubber asphalt mixtures

AR A 2 35 75 /2K
A 175 623
B 165 652
C 163 462
D 166 453
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Tab. 10  Results of four kinds of mixed rubber asphalt

mixture water immersion Marshall test

RAE LR IR RAKDEOR R R E
KA FRERE/RN  FaE /KN S0/ %
A 10.7 10.1 94.8
B 10. 2 9.2 90. 6
C 9.8 8.7 88.8
D 9.5 8.5 89.5
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Tab. 11 Results of freeze-thaw splitting test of four
mixed rubber asphalt mixtures
RAE BRPIRRE RS
. TSR/ %
B3t /MPa 7 58 B / MPa
A 0. 946 0.777 82.1
B 0.912 0.742 81.4
C 0.924 0.721 78.0
D 0.915 0.701 76. 6
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