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Orthogonal test for rubber asphalt properties

HE Li-ping"?, SHEN Ai-qin', XIE Cheng®, LIU Le-ping’
(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. Guangxi Key Laboratory of

Road Structure and Materials, Guangxi Traffic Science Research Institute, Nanning 530007, Guangxi, China)

Abstract: In order to determine the rubber powder dosage, additive agent dosage and preparation
parameters in the preparation of rubber asphalt, the influence of shear time, shear temperature,
rubber powder dosage and sulfur dosage on various performance change trends and the influence
degrees was analyzed by “four factors three levels” orthogonal experiment. The scheme of excel-
lent combination with rubber powder dosage, additive agent dosage and preparation parameters
was determined. The results show that the rubber powder dosage has a significant impact on the
performance of rubber asphalt, and with the increase of the dosage of rubber powder dosage, the
high temperature performance of rubber asphalt has been improved, but when the dosage is more
than a certain dosage, the low temperature performance and elastic recovery performance will be
significantly reduced. The best rubber powder dosage should be between 20% ~25%. Shear time
should be more than 30 min to ensure powder fully swelling, and long time shear can lead to the
significantly reduced properties of rubber asphalt. The best shear time should be between 30~

60 min. Increase of the dosage of sulfur can improve high temperature performance of rubber as-

W75 B #1:2013-02-06
BETE :[FRK A RP ST H (51078040) s 3¢ 12 i 7 P 45 53¢ i 2 B BHZ 0 H (2011 318 788 1280) 5
H sk e R R A BRI 55 9 BT 4 45 H (CHD20115Y003)
TEF RS 07T (L9772, 53 IALIRIMN A L PG 38 38 R 24 F 50 I v 4 T AR O 4K %2 K2 T2 T 5 4 E-mail : xiecheng532@126. com,



8 KZXFFHRARAFR

2014

phalt, but when the dosage is more than a certain dosage, the low temperature performance will

be significantly reduced, and the dosage of sulfur should be less than 6%. There is scheme of ex-

cellent combination with various parameters. 9 tabs, 6 figs, 10 refs.

Key words: road engineering; rubber asphalt; orthogonal experiment; high temperature perform-

ance; low temperature performance
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Tab.1 Main indices of base asphalt

5 H Wi A (25 C)/0.1 mm 15 CHERE/em Bfes/C LN £

TO% Wi W 67.8 120 48.6 0.4
F2 40 BBRRMEEZRARIER
Tab.2 Main indices of 40 mesh rubber powder
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Tab.3 Lo (3*) orthogonal tests on rubber asphalt

BURESR S | BB/ 0 | BY DI R]/min| 9 VIR IE/ C | Gri 4t/ %
1 15 30 150~170 0.3
2 15 60 170~190 0.6
3 15 90 190~210 0.9
4 20 30 170~190 0.9
5 20 60 190~210 0.3
6 20 90 150~170 0.6
7 25 30 190~210 0.6
8 25 60 150~170 0.9
9 25 90 170~190 0.3

A ARBEABRH R ERT NI B E AR 54
F4 BEMEEEFEIRE
Tab. 4 Orthogonal test results of

high temperature performance

5 180 CAii RAEEL/ (Pa + ) Bibmi/C
1 875 68. 8
2 620 66. 1
3 423 61.0
4 4325 78.2
5 1038 68.0
6 1 608 71.6
7 13 250 86.8
8 9 325 85.5
9 4775 80. 5
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Fig. 1 Sum of softening point test results
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Fig. 2  Sum of 180 C rotation viscometer test results
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Tab. 5 Variances of high temperature performance indices for —s—B s ]
different parameters :?%gg)ﬁ
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Fig. 3 Sum of 5 C ductility test results
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Tab. 6 Orthogonal test results of low temperature performance

G5 LS T,/ C 5 CHERE/cm
1 —23.1 8.2
2 —30.3 6.4
3 —21.2 3.2
4 —12.2 4.0
5 —42.5 9.7
6 —20.0 6.8
7 —22.2 8.4
8 —19.7 5.3
9 —26.5 8.6
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Fig.4 Sum of equivalent brittle point results
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Tab.7 Variances of low temperature performance indices for

different parameters
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Tab.8  Orthogonal test results of penetration index
and elastic recovery
I KE G PR/ A58
1 85.0 1.5
2 83.7 2.2
3 64.8 1.8
4 90.0 1.8
5 83.0 2.8
6 92.8 1.5
7 93.1 2.1
8 92.0 2.0
9 85.6 2.4
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Fig.5 Sum of 5 C elastic recovery results
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Fig. 6 Sum of penetration index test results
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Tab.9 Optimized combination
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- Tongji University,2004. (in Chinese)
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