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Effect of interactive aging considering ultraviolet on rheological
properties of SBR modified asphalt and analysis of the aging mechanism

CHEN Huigiang , LI Chenglin , SUN Jianbang s HE Qiang
(School of Civil Engineering, Chongqing Jiaotong University, Chongging 400074, P. R. China)

Abstract: Considering the influence of ultraviolet aging on the properties of SBR modified asphalt, two
interactive aging methods (1. SBR modified asphalt +RTFOT+PAV+UV; 2. SBR modified asphalt +
RTFOT+ UV+PAV) were used to prepare aged asphalt, and the five kinds of aged asphalt were tested by
DSR. BBR, DSC differential heat test and IR spectroscopy. The results showed that the rheological
properties of SBR modified asphalt after short-term aging were similar to that after UV aging and PAV
aging respectively, However, the rheological properties and aging degree of SBR modified asphalt after
further aging were significantly changed after PAV aging and UV aging respectively, and UV aging effect
on asphalt was very obvious. The interactive aging results of different aging sequences were also quite
different. Compared with the first aging mode, the second one had a more significant effect on the
rheological properties of SBR modified asphalt. PAV and UV aging have different aging mechanisms

respectively, and the experimental results of SBR modified asphalt undergoing interactive aging were the
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concrete embodiment of the superposition of these two different aging mechanisms.

Keywords: interactive aging; modified asphalt; rheological property; aging mechanism
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Table 1 Basic performance indexes of SBR modified asphalt

(TR R M 25 R HUREWIRZS
BB (25 °C L5 5,100 g)/0.1 mm 66.2 T0604
BB E PT 1.52 T0604
Ak (R&.B)/C 50.3 T0606
FEJE (5 °C)/em 59.5 T0605
135 CHiE /Pa » s 1.68 T0625
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Fig. 2 Variation of complex modulus G* with temperature of five kinds of asphalt
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Table 2 Complex modulus G * values of 5 kinds of asphalt at different temperatures

W B G /Pa

R E ¢ /°C

17 27 37 47 57
52 11 035 36 002 22 069 60 833 82 755
58 5068 14 791 10 136 23 905 31 682
64 2 442 6 343 4 883 9 827 12 704
70 1196 2 850 2 392 4 243 5 358

76 598 1271 1195 1817 2 241
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Fig. 3 The phase Angle change trend of S bitumen samples at different temperatures
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Table 3 The phase angles of 5 bitumen at different temperatures

e s Wit B 5/ )
MR ¢ /°C

1% 9% 3% 47 5%
52 73.5 61.5 62.8 54.5 49.5
58 75.8 63.1 64.5 55.9 50.7
64 78.1 64.7 66.1 57.7 52.4
70 79.5 66.3 67.4 59.8 54.3
76 81.1 68.3 69.8 62.3 56.6
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T = TR RE 155 . A RIRLEE R L5 R A AL R /ANIT S .17 =>3% >27 >47 >57 AR L AL
HE 7 R BOE A A B DR e — B, B LR B R AL AL A Oy sOR TR X SBR SO W 7 = IR I AR M BE R AN
[, PR 3EAETT LA L LA 76 CIlIn il B A6, ZL 5 1 4 Fhili 5 A8 T RTFOT 246 & AH 7 M IR
TR T 15.8%.13.9%0.23.2%.30.2% ,SBR s PE I S5 40 PAV ZH AT M EARRL A TR T 7.4 %,



58 TR KXKF ¥R %42 &

FADIEINEATT LT PAV ZALMHN M NI T 16.3% i — 2R AR LT X SBR 2P 5 5 1) % 1k
TERAERRENZW, LR T2l —.
2.1.3 FEHBBEF G /sind 4 #

T G /sin ¢ S HIRFAE DT &5l T P04 M T debn . 2E50 >R 25 Al 2974 SBR
SR T AR IR A5 R LA 4 R

7

log(G'/sin 8 )/Pa
7

52 8 64 0 76 8
t/C
B4 s#HHEFEREFHEENTLAR

Fig. 4 Change rules of five asphalt rut factors with temperature
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Table 4 Stiffness modulus S and creep rate m of five kinds of asphalt at different temperatures

HE B/ MPa IR B AR/ m
R G 5

—12C —18 C —12 C —18 C
17 111.5 239.0 0.361 0.305
2% 123.0 253.0 0.344 0.297
37 127.0 256.0 0.336 0.278
47 141.0 286.0 0.328 0.269
57 145.5 297.5 0.324 0.261
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Fig. 7 Infrared spectrum of SBR modified asphalt after interactive aging
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Fig. 8 DSC curve of SBR modified asphalt under RTFOT+PAV+ UV aging
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Table 5 DSC test results

G R B2 e AS Yl /°C PR L ARE T./C A AH/(J g ' - KD
17 —14.5~—12.7 —14.1 0.204
2* —14.4~—10.1 —12.8 0.127
3* —17.6~0.9 —9.9 0.152
47 —9.2~—1.9 —6.1 0.031

57 —3.8~—1.5 —2.8 0.019
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