20084 3 A
®2E H1H

Journal of Zhengzhou University ( Engineering Science)

BHRKREEZR(IZR) Mar. 2008

Vol.29 Neo. 1

W E 1671 - 6833(2008)01 - 0119 - 05

BB EREZHEMR TR
REA, KEH, RN, T #

(LEERY #HeX AR TBATPEALRE, R FE 710064;2. KEX¥ FHBESTRYE

B, BV 7% 710064)

B E.SAHAGREIAREABTFILAA ARG LAY R L, THAERELARAIFAEH TR
ZRMENEELF R ATHRURARAXRFAEAZLAR FSHBFH T TRENAHEEBELNL
(RTFOT) & A £ (PAV) A& B 47kt e 60 CHAEL KR, 5 AR LB & QKB K84t
HTHrH. SRAN LA HERXR IO HARZAARFO T B MNP FHM, AERET
WELEEGBER KO RBERITA;;ZRRAAFTEHERBAFLPRREALLF BAELANENRL
SRR, HEAKEH,AH RTFOT LA KB TAEA R K RPN E LG RRF &,

FX RS LIS EXAY EF 3 3 X ELAY: S F LA T

hESEE; U4 XWERIRE: A

0 3|

FENEAEENRL HEL RS HE
T A ). o P A LR R T LA e 6
B RR A, MEL AR, BTN HE LA
HaEHTFE BRS2E" Y EHTARHE
HFEMZARRPIR, ANREZARHFT EL
MEREERE. SCR[1] R AR S EMAEEL
R (RTFOT) BR 5L I % 49 £ 44T K. CAR[2 - 4]
4813#45 T RTFOT #1JE /1 £4LiR %K (PAV) X%,
SR T W G R 350 b R, A B T
B B WA 4 5 SCRR[S - 6 ) FIRI PAV IR BFE T
ZUAKMTHE RGO BUENTFRRRT
S W R — R AT o AR O A R B,
ABIRE B ZABCR B B R, BB A B
RENEIE AL S SR BT R A2 8 %
7, BRHGTEGSROREZLEIRR, FiT
ENZANRSBELHFELZANERER,
TR R 2 AR, F 4 0 B I G A
BAHEEEX.

o T 82 2 B 52 Hb A8 0 0 G O OO B AR,
SCRR[7] 7 B T IR A AT RO RN E SR 5 T 60 °C
BAZARRITE . EERSES HAHREE
B 5 45 A Bl 15 8] &9 RTFOT #4k \PAV 4K

il

4 7 B 18 :2007 - 09 - 21 ;41T H 8 :2007 - 12 - 31

BL2WMA PN E R RAHE (2006 -318 -812 ~21)

60 CHAEILRE , LB AR Z AT RH ALK
B, 3454 32 b e T 442 [ B U R SR AR s AT R
BUE AL B 1 32 B & AL B ROR X A AT, BRI AR
Rl ENEALRERNEEZSR.

1 XBAER

R R B2 4% AH -90(LAL) (%% %& AH -90
(ESSO) .=mhrE 4k AH -70(KLM) .+ # AH -90
(ZHH) .8 H SK - 110(SK) 5 # i F#iTHXE
HRR. HREGHFEAEROE 1 iR,

%1 HEBEXRMEEER
Tab.1 Basic properties of asphalts

Wi K LAL ESSO KLM ZHH SK

AL E/C 46.2 46.3 50.6 47.3 47.4
FEFF (5 cm/min,

. 1

15 ¢ )/em 86.6 >150 >150 >150 >150
$FAB(25 T) 91 9 69 81 118

/0. 1lmm

MR R

0.368 0.348 0.6 .346 0.
(135 C)/(Pa - 8) 0.3 68 0.3 369

1.1 RTFOT 24X

AR5 F A RTFOT £k, 5%t 5 # i
# i#47 85 min, 180 min.360 min §:& 4k (4 5
id & R85 min . R180 min,R360 min) , R 5 # 174
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2 E 2 (R85 min) G FHMA
PAV 1,76 2.1 MPa Y JE f1 F &1L 20 h SREEHIRE
EHEERAS~10 EMEER EERTH
RTFOT 4k 5 PAV B RETH I, 454 £
ik 5 # & RTFOT #4k 85 min 5 M5 & W17
T PAV E4b(fiEH R +P).
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Fig.1 corresponding relationship of properties of
asphalts after PAV aging and RTFOT aging
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Tab.2 aging effect comparison of oven aging at 60 °C and RTFOT

#1545 & R R85 min R + 010d R180 min R+020d R360 min
HAE LAL 82 56 50 44 45 35
(25€C)/0.1 cm ESSO 96 60 54 46 47 31
LAL 46.2 52.3 56.1 57.6 57.2 64.1
kitm/T ESSO 46.3 50.5 53.2 54.2 54.2 59.6
LAL® 86.6 24.1 10.0 8.9 8.5 4.7
SR /om ESS0® 49.5 9.4 4.8 3.2 3.8 6.5
REFE LAL 0.368 0.523 0.656 0.741 0.682 1.188
(135C)/(Pa- s) ESSO 0.348 0.438 0.515 0.556 0.539 0.845
HEERS LAL 59.9 80.4 84.5 90.6 88.3 106
/MPa ESSO 148 183 188 196 194 218
#:D15 €,010 €.
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Tab.3 asphalt properties comparison of aging simulation and reclaiming from aged pavement
B A #h 3 [ ik BalE
TRAN Jb K8 3‘:?‘:3 [i:- 24 2%; R360 min R+P R180 min R +020d R85 min
1% % B (8 / 4 7 6 3 2
Ak s/ C 66.5 65.8 58.6 57.6 64.1 60.5 57.6 57.2 52.3
AR
(25°C)/0.1 mm 29 35 48 54 35 40 44 45 56
FEF (5 em/min,
15 C ) /em 4.8 5.3 8.8 9.5 4.7 5.5 8.8 8.5 24.1
3% /(Pa-s) 1.731 1.595 1.029 0.615 1.188 0.967 0.741 0.682 0.523
HhEKRS
(12 C)/MPa 142 112 86.2 79.5 106 98.9 90.6 88.3 80.4
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EMR, W AT/ T 2 £ EEHE SRS R,
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BKFIEM, - 12 CHEEERAEKS 3 E£HY,
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LHREA2~3 FRHNELEE.

(2)R360 min E 4L AL S8 /DT LR fEA
6 EMBE EWHFERES HAESZHR, B
EWEESRBERNEE, BFESEHRE
WFHHLEHNBK, XA FEKHFFHT H
TEMERSSBHEERAXNVER. BETS,
R360 min I EL R AH L TLRBEHEMER 6 F
HELBE.

22 Ay #7, fn 2R R180 min 1 R360 min &
e B R T3 B A9 R85 min /L, BFKYY
R90 min #12%4F 2 ~3 F BT RS H £ 1k, R270
min 4T 6 FHRERFPHNEL, WERAEK
) —BiE. HETSC RTFOT &5 PAV LR M
X ZAA,R +P 4 4 F R270 min B LB HE.
LWL EAHT, Bai PAV £ 4% 800 R185 min
MEf, KIER 4 ~5 ER LR ELBR.

(3)5420d60 CHAEEMLRAMEY T
R90 min M4k, B4R 2 ~3 SEHR AR S WM E
HBRE. UARZHMXAF,1 FABE 2 MANESE
BRRS,MBUESR3I M ZHBEZANER
HWE, FEREESFEFRARITEH 180 h HEE



122 BMRZEZR(LZR)

2008 4E
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Mgl AR RE. EEENEE
TR ER Y KN YR B R L5 8 R
RRFEwE, TEAREMERERNZWE L, T
F Arrhenius 5B R FE R

k=Ae 5% . (1)
Rpk HEEEH,s A WERHETFE, X
IEILEE, K] - mol R AYERE ] mol”' -
KT HRMBE,K.

AR BEEMESKERERETELHTE
KB BRETERE BESE QREEKX, 8L
RRLEEBK, BPEAEEBRR, EHERELE
Sk BL. RTFOT 7£ 163 C &4 TF, EERA RS
SEL, BERR, FREB/NPAVRZ 90 ~110 €
BETF,.ZXEN2.1 MPa T L4, BER
1%, S BE Bk ; T 60°C HE A8 £ L IR R E K
FBEEREAR, B E A R 12
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FEERHBASER ;W PAV BENE.EH
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Al PAE H,LAL #F 2 RTFOT %4k 85 min,180 min

£4 RTFOTEZUHNBNIEERER
Tab.4 weight change during RTFOT aging

FERE % 1L.6% 8]/ min FERT/ %

85 -0.53
LAL 180 -0.54
360 -0.52
85 -0.42
ESSO 180 -0.23
360 -0.17

#1360 min 5§ i & LA E R K ;T ESSO &
i 85 min ELABRKB L, HEELFREX

BT, IX 90 B R B ) RTFOT &4kt B2+
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HR RN B, %2 5d R85 min LS B AT
PAV 2% 60 C L% %1k 5 R st RTFOT £ {L A HLE
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24t 3 MEA T XN ELBRZERE KT H T
RtE,PAV(RTFOT ZR B ¥ ) BB F R E K &
LB R K4 # Y F RTFOT %4k 270 min #%
H.% % RTFOT (85 min) Z, B2 20 d &
60 CHAEAE EW KR 5 RTFOT 180 min

(2)3 FriEE sl ek 5 CBr it 1 2 L BUR Z 18]
WA BT MR, Bt R180 min ELAM YT
BEBRABELREH2 ~3EGMHELRBRE,
R360 min ) E A MY FLIREEHMEH 6 4F
WELBE;R+P RIEMETF4~5 EHLERH
EELBR.20 d 60 CHELBEAKRKARKT
2-3ERERFEPHEK.

(3)RTFOT.PAV & 60 C #t i Z L iy A B #B
BHELRAT EILE . RTFOT.PAV X B #H E
AL 3 2 58 o 42 1 A 18 5 R vk B Sk
PREAHBHFER, RUHEFXHEX .



1M i % iﬁ%%%ﬂ%i%ﬁﬁ?ﬂﬁiﬁﬁf% 4 123

HEERAEI]. KEX¥E¥HR: AR 2N,
S & W - 2004,24(1) ;9 - 11.

[1] HUANG SC, MANG T, RUTH B E. Laboratory sging (5] B/NE B HEX EAMBHASH AR

methods for simulation of field aging of asphalis[J]. K[ 1]. 355858 % TR ¥R ,2004,4(1) :3 -6.

Journal of Materials in Civil Engineering, 1996, 8 [6] Wi BnE HAE HFERSNBERESHR

(3):147 - 152. R RILI]. ERM KW T4 KR ,2004 ,25(4) 8
(2] %$&. B0, F V. HTEAEEFHTE -1

[J]. %@ i8 % T B ¥ #&,2005,5(1) :1 -5. (7] Ek ERGHEFEZAGTHESNRHE(D]. AE:
(3] ZWE,ZU0,% 4. EBHHELERI TR KERF LB B ,2007. :

FEH[J]. A BB R $,2005,22(4) ;5 - 8. (8] XEW ARIBFHFRHAFRAKARMRELS]
[4] #iWEE, S %, 5 K. Superpave I # M6 3T At JTJ 052 - 2000, 4t % : A B 3538 ) i 41 ,2000.

Experimental Research on Thermo - oxidative Aging for
Simulation of Pavement Asphalt Aging

LI Pei — long', ZHANG Zheng - qi', WANG Bing - gang', DING Zhan®

(1. Key Laboratory for Special Area Highway Engineering of Minisiry of Education, Chang’ an University, Xi’ an 710064, Chi-

na;2. School of Environmental Science and Engineering, Chang’ an University, Xi’an 710064, China)

Abstract; Resistance to aging performance of asphalt materials is a key factor influencing the durability of as-
phalt pavement. Laboratory aging simulation test is an important method of studying resistance to aging perform-
ance of asphalt. To compare aging effects of different tests, five kinds of asphalt were aged by rolling thin film
oven test( RTFOT) , pressure aging vessel( PAV) aging test and oven aging at 60°C. Data from three simula-
tion aging methods are compared, and then result from simulation aging tests and the data of recovered aged
asphalt from field pavement are analyzed. The results and analysis indicate that there are correspondence and
equivalence among those aging simulation tests, which can all reflect long — term aging behavior of asphalt in
field pavement. Though aging conditions such as temperature and oxygen concentration are different, their ag-
ing mechanisms are the same,ie. oxidation reaction. We believe that retardation time RTFOT is a good test of
asphalt aging simulation for long — term performance.

Key words: road asphalt;thermo - oxidative aging; RTFOT;PAV ;simulation



