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Rheological mechanical properties of asphalt under different aging levels
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Engineering Institute, Xinjiang Agricultural University, Urumqi 830052, China;
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Abstract: In order to determine the change of temperature sensitivity of a No. 90th Road oil
asphalt under different aging levels, and to evaluate the rheological mechanical properties of
asphalt under different aging levels, by means of rheological performance indexes such as
shear modulus, stiffness modulus and rutting factor, the change of rheological mechanical
properties and asphalt applicability index of asphalt under different aging degree were ob-
tained by using the surface temperature model of asphalt pavement by bending creep stiff-
ness test (BBR) and rheological property test (DSR) method. The results show that the ag-
ing of asphalt will improve the sensitivity of asphalt rutting factor to temperature, the influ-
ence degree is about 52.87% , the aging of asphalt will reduce the sensitivity of asphalt ben-
ding creep stiffness to temperature, and the influence degree of short-term aging and pres-
sure aging is 5% and 21%, respectively. The aging of asphalt makes the creep curve slope
m of asphalt decrease by 8.21% on average.
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Table 1 The applicability analysis of Turpan asphalt cementing material
7 / /C / /(km « h™1)
/C @ ¢ «d™H <20 20~70 >70
<1 000 PG70—28 PG64—28 PG64—28
41°12'~
40.2 °C 340" 59.40 —27.44 1 000~3 000 PG76—28 PG70—28 PG64—28
>3 000 PG76—28 PG76—28 PG70—28
2
Table 2 Applicability analysis of Fuyun county asphalt binder
1 y /C /(km + h1)
/C (6] ¢ =d™H <20 20~70 >70
<1 000 PG58—46 PG52—46 PG52—46
—50.7 C 1518(2237 51.30 —41.90 1 000~3 000 PG64—46 PG58—46 PG52—46
>3 000 PG64—146 PG64—46 PG58—46
N 4~17, 1~4,
; 45°00' ~48°03', ; 64 C.,
189.6 mm, , o
, o s
. 41°12" ~
43°40", 20 mm, . 1,
s , , 0.22 kPaj;
06.73 1°C, 0.418 kPa,
,
3 ,
52.87% .
90 A s o
, 3 o ,
. , , 1°C,

. 513.425 kPa*! ,
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Table 3 Performance index of matrix asphalt
(25 °C,5 s,100g) /(0.1 mm) 86.7 80~100
(15°C, 5cem » min~ ') /em =100 =100
(TR&.B)/C 48.20 =45
/C 266 =245
15 C /(g cem™?) 0.991
60 C /(Pa -« s) 222 =160
/% 99.8 =99.5
/% —0.123 33 < =£0.8
TFOT
(25 °CH/% 72.7 =57
(15 C,5 cm/min) /cm =100 =20
4 DSR 6 DSR
Table 4 Original asphalt DSR test results Table 6 Test results of pressure aging asphalt DSR
G* /sin § G* «sind
/°C /C
G* /kPa 3.46 G* /kPa 2 355
>1.0 kPa <5 000 kPa
58 8/ (% 82.6 16 /() 55.9
G* /sin & 3.49 G* +sin g 1 950.08
G* /kPa 1.65 G* /kPa 3 890
) >1.0 kPa <5 000 kPa
64 /() 84.1 13 5/ 53.7
G* /sin & 1.66 G* +sind 3 135.06
G* /kPa 0.831 /P 6 155
< 1.0 kPa G /P ’ =5 000 kPa
70 8/ 85.1 oo ° a
10 8/ 51.2
kg o
G* /sin 8 0.834 G* «sino 5 030.63
5 DSR
Table 5 Results of short-term aging asphalt DSR test 7 .
G* /sin & BBR
e Table 7 Original asphalt, short-term aging,
G* /kPa 6.4d pressure aging asphalt BBR test results
=2.2 kPa
58 8/(" 78.4
G* /sin & 6.57 /C
S/MPa 36.30 42.30 43.55
G* /kPa 3.09 —12
5 =2.2 kPa m 0.55 0.539 0.511
64 8/ (") 80.8
G* /sin ¢ 3.13 S/MPa  167.50 179.50 198.50 S<C300.0
—18
403 3 =0.300
G* /kPa 1.54 m 0.426 0.403 0.387 m=
R 2.2 kPa
70 8/ 82.8 S/MPa  474.50 546.00 560.00
—24
G* /sin ¢ 1.55 m 0.279 0.2745 0.274
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Fig. 4 Variation of asphalt creep curve slope m with

test temperature in different aging degree

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



27

16 1 ,
LJ1. .
2017,34(12):9-15.
C ) “
1 ZHANG Hattao, GAO Dan-dan, MA Sheng-sheng,
1
et al.Study on climatic zoning and standard of asphalt
L. ,2018,38(9):105-109,111.
pavement in Heilongjiang Province based on PG [J].
ZHANG Zhi-hao.Effect of short— term aging on high
Road Traffic Technology,2017,34(12):9-15.
temperature performance of rubber powder modified 0]
7
asphalt [J]. Modern Worker, 2018, 38(9):105-109,
PG [J]. ,2015,60(8) :14-20.
111.
CAO Lin-tao. Temperature characteristics of asphalt
[2] TPS LJl. . . . .
pavement of expressway in Jiangxi Province and
,2018,63(4) :212-217. . .
grading of asphalt PG []J].Highway,2015,60(8) :14-
SUN Yue.Study on the effect of short— term aging 20
on the performance of TPS modified asphalt []J]. (8] 7
Highway.2018,63(4) .212-217. 2018(5) : 246-249
[3] LI Shu-bin.Study on the effect of test conditions on
L1. +2018,35(6):8-13,29. rheological characteristics of asphalt slurry [J].Chi-
ZENG Jun-cheng.Study on performance grade of as- nese and Foreign Highways,2018(5) : 246-249.
phalt bonding material of expressway in Fujian Prov- (9] RAP
ince [ J].Road Traffic Technology,2018,35(6):8-13, 7] 2018.63(9) :242-248
29. GUO Juan. Study on dynamic rheological properties
(4] ’ ’ : PG of high rap doped thermal recycled asphalt mixture
(13 ,2016,61(5):20-27. [J].Highway.2018.63(9) : 242-248.
ZHU Yao-ting, WANG Xiao-hong, DUAN Yiping. [10] DCLR (7.
Study on the classification of road asphalt PG in Jian- ,2018,31(6):165-171.
gxi Province [J]. Highway,2016,61(5) :20-27. LUO Rong. Rheological mechanical properties of
[5] ’ ’ . PG modified asphalt in DCLR [J].Journal of Chinese
[yl »2016,61(2) :172-176. Highway,2018,31(6) :165-171.
ZHANG Ling-bo, SHI Jing-tao, KANG Jian-qiao. [11] ZHANG Haitao, LIU Hong-wei,ZHANG Zhen-de.
Study on the relationship between asphalt conven- Study on the mechanism of the repeated asphalt
tional index and PG grading Index [J]. Highway, ageing and recycling based on the macro— perform-
2016,61(2):172-176. ance [ J ]. Road Materials and Pavement Design,
[6] ) , s . PG 2016,17(4) . 76-81.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



