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Abstract: In order to study the fatigue performance of aged asphalt, taking base asphalt No. 70 and SBS
modified asphalt as the research objects, and using the cumulative dissipation energy as the evaluation index,
the influence of aging on fatigue life of asphalt is analysed, the prediction equation for fatigue life of aged
asphalt is established, and the applicability of the prediction equation in stress control loading mode and
strain control loading mode is analyzed respectively. First, the rolling thin film oven test (RTFOT) on base
asphalt No. 70 and SBS modified asphalt is carried out for asphalt aging. Then, DSR is used to conduct the
time-sweep test on the asphalt with different aging degrees in different loading modes. The fatigue life of the
asphalt is obtained by the relationship between dissipation energy and loading times. The prediction equation
for fatigue life of asphalt in stress control loading mode is established based on cumulative dissipation energy,
and this prediction equation is used to calculate the cumulative dissipation energy in strain control loading

mode to verify the applicability. The result indicates that (1) the cumulative dissipation energy increases
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linearly with the increase of the loading times, and the asphalt is destroyed when the cumulative dissipation

energy exceeds the asphalt fatigue failure threshold; (2) the fatigue lives of RTFOT aged base asphalt No.

70 and SBS modified asphalt have good double logarithmic linear relationship (R >80% ) with cumulative

dissipation energy; (3) when using the fatigue life prediction model obtained in stress control loading mode

to analyze the asphalt fatigue performance in the strain control loading mode, the error between the calculated

and the measured values of the cumulative dissipation energy of both base asphalt No. 70 and SBS modified

asphalt are less than 10% , so it can be considered that the asphalt fatigue life prediction equation based on

cumulative dissipation energy is not affected by the loading mode.
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Tab.1 Basic properties of base asphalt No. 70

SR WEM BEsR Rk
EFAHE (100 g, 55,25 %C)/(0.1 mm) 68 60 ~ 80
T0604
APANEE L -0.8 -1.5~ +1.0
Ak 5/ °C 49 =43 T0606
W (15 C)/em >100 =100 T0605
RTFOT i/ % 0.2 <+0.8 T0610
163 °C, pRgmst AFELL/ % 64 =61 T0604
85 min  gpenzERE (15 °C)/em 35 =15 TO605
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Tab.2 Basic properties of SBS modified asphalt

280 MEE PR KRk

EEABE (100 g, 55,25 °C)/ (0.1 mm) 57 40 ~60

T0604
TR 1.3 >0
WA/ C 73 =60 TO606
R (5°C)/em 39 =20 TO605
RTFOT FBUiihiR/% 0.1 <=+1.0  T0610
163 °C, BREE AFEH/ % 81 =65 T0604
85 min  geensEps (15 °C)/cem 18 =15 TO605
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Tab.3 Test scheme
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Fig.2 ADE-N curves of asphalt under 0. 10 MPa
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Fig.3 Prediction model of asphalt fatigue life in stress mode
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Tab.4 Calculated and the measured values of cumulative

dissipation energy of SBS modifies asphalt

Wity - NAE Nipr/ K Wi theay/Pa Wi_req/Pa K/ %
SBSO min - 8% 10 595 91 580 989 83 592 080 9.6
SBS85 min - 8% 6 091 74 425 681 79 818 770 6.8
SBS255 min — 8% 3413 59 905 427 51 281 333 16.8
SBSO min - 10% 6 062 74 292 708 79 431 137 6.5
SBS85 min — 10% 4 334 65 515231 60 413 588 8.4
SBS255 min - 10% 2 677 54 694 020 43932005 24.5
SBSO min - 12% 4 995 69 094 145 70 316 182 1.7
SBS85 min — 12% 2 437 52 802 534 55330 578 4.6
SBS255 min - 12% 1259 41 226 801 40 720 031 1.2
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Tab.5 Calculated and the measured values of cumulative

dissipation energy of base asphalt No. 70

Wil - WA Nipr/ K Wi theoy/Pa - Wi_pey/Pa K/%
70*min - 5% 3 946 40 739 069 40 814 685 0.2
7085 min -5% 4 410 42 878 056 43 948 407 2.4
70%255 min —-5% 4 585 43 653 040 46 445 362 6.0
700 min - 8% 1532 26 355703 26 180 205 0.7
7085 min - 8% 1 747 27 998 027 28 488 302 1.7
70%255 min -8% 2 301 31 782 658 34 468 471 7.8
700 min - 10% 699 18 365 927 19 893 194 7.7
70#85 min - 10% 795 19 486 731 20 204 062 3.6
70255 min - 10% 1226 23 786 589 21 839 447 8.9
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