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Performance test of rubber asphalt based on domestic and abroad test methods
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Abstract; To unify the performance evaluation indicators of asphalt rubber, 707 and 907 base asphalts
were modified with different rubber powder contents. The performance tests of rubber asphalts were
conducted by Chinese specific tests such as penetration test, ductility test, softening point test and elastic
recovery test, and Superpave methods such as dynamic shear rheology (DSR) test, Brookfield rotary
viscosity test, and bending beam rheology(BBR) test. Analysis result shows that the addition of rubber

powder can improve the high-temperature performance and reduce the temperature sensitivity of asphalt,
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but increase the viscosity of asphalt at high temperature and increase the difficulties in asphalt mixing and
compaction. The swelling of rubber powder would lead big error in penetration test, so it is not
recommended to apply penetration test in evaluation of rubber asphalt performance. Softening point can
be regarded as one of evaluation indicators for high-temperature performance of rubber asphalt. For 90%
base asphalt, its softening point increases by 11. 23, 11. 97, 15. 18 and 21. 10 C when the rubber
powder content is 10%, 15%, 20% and 25% respectively. For 707 base asphalt, its softening point
increases by 4. 02, 8.18, 12.83 and 14. 45 ‘C when the rubber powder content is 10%, 15%, 20% and
25% respectively. It is also found the influence of softening point caused by rubber powder is larger on
707 base asphalt than on 907 base asphalt. The improvement of rubber powder on the low-temperature
performance of asphalt would decease with the decrease of temperature. To test the improvement of
rubber powder on the low-temperature performance of asphalt, BBR test is more significant than low-
temperature ductility test. Besides, big error will produce in low-temperature ductility test process
because of its small value. Therefore, it is recommended to apply BBR test for the low-temperature
performance evaluation of rubber asphalt. 8 tabs, 7 figs, 21 refs.

Key words: road engineering; rubber asphalt; laboratory test; performance test; Superpave;
evaluation indicator
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Tab.1 Fundamental properties of Shell 90% and 70% asphalts

90% Wit 70% Wi ts
ARSI
PEREFE HARTR PERETE bR BAREK
15 C,100 g,5 s 30 — 24 —
£ ABE/0. 1 mm 25 C,100 g.5 s 88 80~100 71 60~80
30 'C,100 g.5 s 159 — 127 —
EONLE —1.126 —1.5~1.0 —1.378 —1.5~1.0
Ak s/ C 46 =45 48 =146
(10 C,5 cm » min~ 1) /em =100 =45 74.6 =20
WEREREEE (135 C)/(Pa -~ s) 0.419 <3 0. 402 <3
BREE(15 C)/(g e cm™3) 0.924 0. 981
e Btk % 0.139 —0.8~0.8 —0.8~0.8 0.123
(RTFO) J5 FREBE A (25 C)/% 79 =57 84 =61
el 5% B4 AE % /om 24 >3 16 =6
®2 KHMHBEAER
Tab. 2 Technical indicators of rubber powder
B AR bR MXTRE | SKE/ Y | FREE/% | ERER/ Y% K4y % HBEH/ Y | NER Y/ % | BIRIE & R/ %
R i 2 S 1.065 0.67 0.01 0.03 5.42 31.98 5.62 56. 00
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Tab.3 Variance analysis result of rubber asphalt penetration

ZRIR FHR | BEE| B FE P{H
Wk [907 Wit | 4925.80 | 4 |1231.40| 3.360 | 0.067
B | 707 Wi | 3 225.48 4 956.37| 4.297 | 0.058

90% WiTF | 9 906. 30 2 [4953.10| 13.720 | 0.003
15
70% Wi | 10 321. 90 2 5160.931| 39.861 | 0.000
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Penetration test results of base asphalt and rubber asphalt
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Softening points of base asphalt and rubber asphalt
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Tab. 4 Variance analysis result of rubber

asphalt softening point
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Fig. 4 Ductility and elastic recovery results of rubber asphalt
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Tab. 5 Variance analysis results of ductility and

elastic recovery for rubber asphalt

2= 58 SEOrE\A B B7 F1g P
90% Wit |  8.1633 3 2.7211|  50.235 9]0.000

S i
707 Pt | 8.1625 3 2.720 8|  81.625 0]0.000
sy | 90F Yt | 123.729 1) 3 | 41.243 1| 131.977 8|0.000
WA | 70 Piv [1 071333 3 3 |357.111 1|1 071. 333 3]0. 000
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Tab. 6 Difference analysis results of rutting resistance factors

at different rubber powder contents
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Fig. 6 Rotary viscosities of base asphalt and rubber asphalt
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Tab. 7 Fitting result of rubber asphalt viscosity-temperature curve

A B R % n Vs R?
10 2.386 1 0.882 8 0.999 0
15 2.202 7 0.767 1 0.999 0
20 2.162 1 0.733 6 0.997 7
25 2.033 4 0.666 7 0.999 3
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Fig. 7 Creep stiffness of asphalt
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Tab.8 Variance analysis result of S(t)
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