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" Evaluation on anti-aging performance of asphalt based
on changes of viscosity and ductility
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(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’an
University, Xi’an 710064, Shaanxi, China; 2. School of Environmental Science and
Engineering, Chang'an University, Xi'an 710054, Shaanxi, China)

Abstract; The current evaluation methods of asphalt anti-aging performance have some deficiencies.
So variation characteristics of viscosity and ductility during aging process are studied, and then a
new evaluation method is developed, and the aging degree and anti-aging indices are advanced.
The analysis results indicate that the evaluation method and parameters can be used to delimit
aging performance of different asphalts. The aging degree can be used to evaluate the aging level
of asphalt with aging time, which can predict the emerging time of cracks at pavement because of
asphalt aging. The anti-aging indices can reflect the anti-aging performance of asphalt, they can offer a
reference for choosing asphalt in project. 6 tabs, 3 figs, 9 refs.
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1 ABMEREATE

R R A% AH-90(LAL) 2 & AH-90(ES-
SO, % hr B4 AH-70 (KLM), $ # AH-90
(ZHH) . &R SK-110(SK)5 # i & ,  f§ RTFOT
(he s M R ML R & 4k 7 5, 40 B 4T 85.180,360,
480 min MEALRAR , REWE 125 C,135 'C,145
. 'CHy Brookfield e R BE#01 15 CHEBE MM, EHK
BEEESBEREEHTANE., FRETGTELE

BEfE PR INR 1 BTR .
£1 FWEXERER
HHRE LAL }ESSO| KLM | ZHH | SK
&m/C 46.2 | 46.3 | 50.6 | 47.3 | 47.4
FEHE (5 em/min,157°C)/em | 86,6 >>150.0|>150.0(>>150. 0| >>150.0
#ARE25 C)/(0. 1 mm) 91 96 69 81 118
WEFE¥ERE (135 'C)/(Pa»s) 0.368|0.348|0.668|0.346 (0. 369
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WmAERFEBEOEEREAR. ARBERHT
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HEEF; M 135 CH1 145 CHEE 45 & b o] A9 2Rt A
MMXMHEL., ZBEZEABBHEE 135 CH
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2 3MBEETHES RTFOT £LAE  WEHXRES
BE/ | B Wi 7 5 RTFOT ZALEE ( ER

S R LHXFR R? UK R R?
LAL 7=0.004 7 :+0.525 5 0.986 3 7=O'. 632 4e>0036¢ 0.993 5
ESSO 7=0.002 7 t+0: 527 2 0.992 8 7=0.575 Ged-0027+ 0.996 2

125 KLM 7=0.009 4 t++1.016 7 0.983 7 7=1.236 2¢> T 0.994 0
ZHH 7=0.005 3 ¢t+0.458 8 0.977 4 7=0.594 00004 0¢ 0.995 4
SK 7=0.004 2 ¢+0.530 5 0.987 0 7==0. 621 5¢%%031¢ 0.994 4
LAL 7=0.002 3 t4+0.345 0 0,996 4 7=0.388 0e0-003 2/ 0.987 3
ESSO 7=0.001 4 ¢+0.328 9 0.9913 7=0.352 Ted- 025 0,998 8

135 KLM 7=0.004 7 ¢t+0.646 3 0.997 9 7=0. 731 0e®0034¢ 0.975 5
ZHH 7=0.002 3 ¢t+0.332 2 0.998 7 7=0.372 2¢%0033¢ 0.978 9
SK 7=0.002 1 ++0,341 8 0.991 0 7=0. 382 2e%003¢ 0.9951
LAL 7=0.0012¢+0.224 5 0.996 9 7=0. 245 7¢* 00z 9+ 0.590 1
ESSO 7=0.000 8 £+0.207 0 0.995 6 7=0.219 2e0-0023¢ 0,994 3

145 KLM 7=0.002 5 ¢-+0.423 8 0.999 6 7=0. 460 6e®0031¢ 0.960 8
ZHH 7=0.001 2 ¢+0.215 4 0.998 7 7==0. 235 4e%002%¢ 0.984 1
SK 7=0.001 1 ¢+0.225 3 0.998 6 7=0.241 G- 0027+ 0.986 8
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LAL D=3653.1 1196 0.973 9
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5 R H E AL IR P RO I R LT A R K
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VI E SR Z AR X R B (R D).
%4 SHERNERRESKERS

£S5 SHHMKEEER RTFOT R FE M@ 1 E4LE
X L 3 AL B [B) (min) 89 0 7 4L
85 180 360
LAL 21.3 51,4 112.9
ESSO 14.7 34,0 81.3
SK 18.1 34.3 96. 4
ZHH 20.5 47.5 99.7
KILM 20,7 35.7 92.0
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ME6EPPFERMER T, 2hESE2L
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EURBEXNEENE. S HHFARELRESN
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M6 5 MEHFNRBLEKTH, KA
£6 SHAMDAELRY

Wit P 2 | e 57 2 AL B 1B]/ min e AR/ (Pa « o) (M BEIX (8] /(Pa « 5)

BiRFHEELE d SEUBEMGLE R mELES ¢

LAL 325.8 1.094 0.368~1. 094

LAL d,=0.334 2(—7.760 8 0.999 6 2,99

ESSO 438.7 0. 959 0. 348~0. 959

ESSO d,=0.2449+—7.682 1 0.9596 2 4.08

SK 372.9 1.139 0.369~1.139

ZHH 367.0 1. 160 0.346~1,160

SK d,=0,292 6 +—11.360 0
ZHH d,=0.28831—4.154 5

0.9777 3.42

1.000 0 3.47

KLM 399. 4 2.514 0.668~2.514

KLM d,=0.266 3 1—6.0055 0.978 8 3.76
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