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Fig.1 Creep compliance curves under different test conditions
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Tab.1 Burgers model parameters of asphalt mixture
8 R 1 G Burgers # % £ %(/Pa HMXEXK
/T /MPa E, E, i R
AC-13 3.30E +08 4.14E +12 7.61E +08 1.37E + 11 0.974 1
40 0.7 AC-16 5.68E +08 8.38E +12 1.23E +09 2.61E +11 0.957 1
AC-20 2.76E +08 3.95E +12 6.61E +08 9.05E + 10 0.966 7
AC-13 2.76E +08 2.01E +12 8.34E +08 2.03E +11 0.9859
50 0.7 AC-16 3.12E +08 3.14E +12 8.79E +08 1.94E + 11 0.9799
AC-20 2.41E + 08 2.70E +12 5.56E +08 7.23E+10 0.9753
AC-13 1.97E +08 5.06E +12 6.27E +08 8.93E + 10 0.959 4
60 0.3 AC-16 2.21E +08 5.71E +12 7.90E +08 9.82E + 10 0.971 6
AC-20 2.28E +08 4.00E +12 5.29E +08 1.05E +11 0.965 4
AC-13 2.23E +08 7.47E +12 1.26E +09 3.90E +11 0.949 1
60 0.5 AC-16 3.36E +08 3.48E + 12 1.01E +09 2.74E + 11 0.976 1
AC-20 4.24F +08 2.15E +12 5.36E +08 7.75E + 10 0.983 1
AC-13 2.44E + 08 1.82E +12 4.48E +08 1.05E + 11 0.9823
60 0.7 AC-16 2.72E +08 2.16E +12 7.01E +08 2.37E + 11 0.9825
AC-20 1.87E + 08 1.56E +12 4.05E +08 4.91E + 10 0.983 4
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Fig.3 Efect of stress on Viscoelastic parameters

2.3 SEMNI®BESHBRIENTS

3 MRRHIRSHERFR S K F T8 Bur-
gers AL ZHNE 4 iR,

H & 4 T 4,7 0.3 MPa it /K FF,3 #4



%£3M

EHE. S HERSNBHERMNERNE ST 99

EHFERAGHEN 4 NSRBI ER, NS KF
HKF 0.5 MPa 8t E, 1, .E, \m, 4 T2 HHER
KX AP, M4 4EI8ZE 0.7 MPa J5 , BB 2 MK
ERXAFB/N. XREN,7E0.3 MPa i f1KFE
T FRAKERME,3 FREH AL
SAREE; 0.7 MPa i fHKETF, % F i bR &&
FREWMS, BEMOM S KE#EE3 FHEEHY
B2 2 0 JB0RE ) 45 437 38 30 , 3 W BRAE Rk
LB R BB XA TR,

§.7r®0.3MPa 00.5MPa % 0.7MPa 13.0;®0.3MPa 00.5MPa @ 0.7MPa

RN
Prrrrzizzz /s

ANSNNNORSSS

AC-13 AC-16 AC-20

>b
@

3 AC-16 AC-20

KA AL
(b) Xn , BRI 5w

@0.3MPa D 0.5MPa @ 0.7MPa

(2) ME, #yiEm

w(.3MPa 00.5MP2 ®0.7MPa

logE:
9090 0O00 00 €000 WO\ \O

Y TN SR\ -R - g &)

(<) X E, Hy5m (d) Xfn, HY3E%

B4 EERNHBESHNULESHOLRA
Fig.4 Efect of gradation on Viscoelastic parameters

YA HE RS SR RN ERIRE,
F£0.7 MPa 748 .60 C 5&f4 T 34T, £ LK 50 R 14
TH3FMEHFRSKE E, 9, .E;, o, 4 M BSEHF
—5(, Bl AC-16 > AC-13 > AC-20,A[ I AC-16 § &
FH R R EAE,AC-13 RZ,AC-20 B 3.

3 ZUNBHERSHEEMENRAL YR

EELERTHTOREEETESER
BARME ML, EEFRHH RSB
e R M XK % R AC-13,AC-20
2HBABHHTERNAKEELRR, REE
60 °C 0.7 MPa 414 F# T ERE.

REHEETHAREEERR REUEH
F4MRAMARELRER E .9, Eym, 4 4
Burgers XIS %, 4N 5 FiR.

g 5 AT

(DXMF2HBERTE, EHELSE E, .
E,\m, 4 N BYUYH KGN, 5 Wi E LG 2
BERK, BAMEIMOR , S VR A, BRI 3 2 RO B
HERBABERS  ENBREATRERENK

VR AEME R EHTRMERE . R
BRBRET S R B9 E, SUA BT K2 R A B
E, TR —B,AC-13 FAH ¥, AC20 K &%
K2 MR A K& 9, Fl g, WERRBRENE/ . 2
Frikd, I FRAMOEHELRR R HH K
BT E R B HELRE, ZILEHFHED
HAWSHERS , FL RGBT AN T ER
SRR RIS 5, BT kR I R H B
ATHRERE ] B &AM FRAEAL, G
RBMEHLEEL BHFELRAIAN,ER
AR RBEL TR, REHF B 5
B EERBIEATERS = E MR LG BHit,
X FRPEAM R, BREENS R RGF
HERAEAASG RRESEHNER  SHEMAE
HE k.

(2)5 AC-13 # H., AC-20 J& & %} #9725 1L 08 BF
BRXBRAANGHEELCHEIZVREGRTHG
FoFRASARN, HF5E[NEMREEALAR
KEBE L¥ iR —RmE,AC-20 b AC-13
REMABERNZHRE HESASHEMRER
4 BN E N B E.

8.6 r aLiLATCEMELKMEL 12,6 SEiLHOEMEILMEL

&
=
B
3
x:
=
&
8

KA B
(2) X{E, KI3¢% (o) Xfn, gysm
8 goy=EbitamNTE LM 1.6 SELMOEMELREMEL

\

\

C-13 AC-2 AC-13 AC-20
1.1 1.2

() X{E, #1531 (d) 3w, 4950

B5 EUNERBSRNEESHNER

Fig.5 Efect of aging on Viscoelastic parameters

N

222222

4 Hit

(DRBRENHFRSHOEHAEELD
ERw HEERENIIR,HERGHFRGHH
E, B, 4 M SR EBK LY ERKESE, HHA
BEARGHTRANKL EREEKES AR
EIREET 3 MARRSHOSEHERFARMER, K



100 BHKXKEER(TE®R) 2010 ¢

BRANIFHERETEFRSGHE S AC-16 ESH A [4] SCHWARTZ C W, GIBSON N H, SCHAPERY R A,

EHIF MR, et al. Viscoplasticity modeling of asphalt concrete be-
QRAKEMNTHFREEMEMEEE B havior[ C]//The 15th ASCE Engineering Mechanics

%%Dﬂ,ﬂﬁp 0.5 MPa _F,3 ﬁﬁmmﬁﬂéﬂm 4 Conference. New York:ASCE,2002:144 - 159.

A SBKSERT 0.3 MPa A1 0.7 MPa F 5% [5] XEGF GERAHNEMERTHGRARE

. . [D]. K¥:PHa K% T 8B ,2005.
AL T ELA ISR DTH IR 6 FER LT AP B9 [6] FAER . MAE AHAEAELTENHHFRSHE®

RIFEESR , AR AERILKRS B KL BRI, ARSER K, 2005, 22(11) ;54
MY SBRE LB FTE— B - 56.

G)BEREGHENSS Burgers ERBHY (7] m@k, Bnd, B L HERANERESHR
ERETH NEARTGERSBEBUEGEES HREALI ] AR . THAR,2004 ,25(4) .8
B EEHE K B GR B K I E AL -u.

BAH B B A (8] U2, SMK, WX, 3T Burgers B i35 % 53
Bl DEM ({84357 [ J]. B5 3£ T8 ,2008(1) ;21 -
&30k 23.

[9] Xfgk, Bnd HAE ETHERRNTEETR
WUk ()]. T# H%,2008,25(2):193 -
196.

[10] ZEHh %EHTF TFR. % BRHHFRECLAH
HRBBR[I]. M KEEM: T¥AK,2008,29
(1):119 -123.

[11] 3Zi@%B.JTI 052 -2000 AR IBHHERFGFES
BHRR AR S]. db 5 : AR 3558 i R 4t ,2000.

[1] Rk GHERENERENZSHERLNAR
F[D]. AR . KERFAEE,2009.

[2] LITTLE D N, BUTTON J W, YOUSSEF H. Develop-
ment of criteria to evaluate uniaxial creep data and as-
phalt concrete permanent deformation potential [ J].
Transportation Research Record ,1993(1471) ;49 -57.

[3] CHANG K G, MEEGODA ] N. Micromechanical sim-
ulation of hot mix asphalt[ J]. Journal of Materials in

Civil Engineering,1997,12(5) :495 - 503.

Analysis of Visco-elastic Response Influencing Factors of Asphalt Mixture

LI Pei — long, ZHANG Zheng - qi, WANG Bing — gang

(Key Laboratory for Special Area Highway Engineering of Ministry Of Education, Chang’ an University, Xi’ an 710064, China)

Abstract: Three kinds of asphalt mixture were put to static creep test under different temperatures and stress
levels. According to creep compliance curves from the stress-strain relations, Burgers visco-elastic model pa-
rameters were got to analyze influences on visco-elastic response of temperature, stress level, aggregate grada-
tion, as well as aging effect for asphalt mixture. The results and analysis indicated that four parameters (E, ,
7, E,, 5,) continuously reduce with the increasing of the temperature, which shows that asphalt is softening
and modulus decrease. But visco-elastic parameters sequence of the three asphalt mixtures were not the same
under different temperatures. Stress levels have a significant effect on visco-elastic response and four visco-e-
lastic parameters have the greatest degree of distinction at the level of 0. 5MPa load. Howsever, responses on
stress level for different gradation mixture were different. Aging is an important reason introducing viscoelastic-
ity changes of asphalt mixture. But short-term aging and long-term aging have different effects.

Key words: asphalt mixture; visco-elastic response; influencing factors; aging



