DOI:10.16749/j.cnki.j ecjtu.2014.02.008

531455 20 R GE K ¥R Vol. 31 No.2
201444 A Journal of East China Jiaotong University Apr.,2014

X E S :1005-0523(2014)02-0014-06
B ESIEMNIEIRAIEH R

HBBER et B R, s 1B
(LI AAs i by TREARBE , BV 201804; 2 0B R i TR A0, HriE 26 K5F 830047)
WE R FRAANERTERGEIRER @il F AR Rb i ity 2R L. BHIEFIEM ISR
H G — AR, Ay 3T 6 IR S AR ) R RIS ARAE . B DSR 4T T R Bl 35 H) A X Ao i BK P F I F 6998 iK%, 5F

KR B8 I AR 5 PRI R AR AT T RN Ao sE I AT o BER R : N 5T T LSRG Y A%, R T AR A 5 F 049 9% 57 AR AT
;{{ ;foj—ﬂ ﬂ;fﬁiﬂu%iféé’l%ﬁk , ﬁé\'ﬁzﬁ i %ﬁ%‘)’iiﬁié’]ﬂ‘%‘??ﬁ ;Nso%u*—l‘a Nr#ﬂ?é‘}iérig] , T VA 'VF/] "/l\ﬁ Eﬁﬂ_{a\iﬂéﬁ Vil %1‘

RN e AR,
KEEIR s Py AR E R AR IR IR R AT, A R B X AR
FESES U414 XEAARERD : A

Y7 B TRIE fo S 2 B AR P A 3 0 (0 I, T 2 S o 5 B8 57 W DA 0 75 B T 2 SR
B Z—. £ NCHRPI-10 5 H 41N 5200 P75 18 G BHIE 57 R PE Y 32 48 D R 552w I 75 95 57 1 1 )
FORH AR, DRI X 3 75 9 55 A PR OB S 2 AR R S T 5 401 R [l ) B DA R

5 [ 28 B AR 2 TR (SHRP) SR 9% 57 [ 1 G* sin & AE A U 75 I 38 0% 55 PERE BOPEMr #5 4%, IR 5T A
Superpave FLYE . SR, T4 G*sind 52 3] T 2 BB, i H 5IR G B A ar Z Bl Ee = A 5 il e 5
P& T SEBR S LA ZE R, ST G*sind WA 2, 218 NCHRP9-10 331 H 21 R FHl DSR X 5 75 #E4 7 i) 1] 4 4
15, e 2 BT B R IS B0 o7 A O

TEA R AN EAE T | 75 A 55 BBEOR S e 3t R4 mT LS il WS 4T a5 0ok 3B B = S — A B B
R I EAR O B Be L 3 i Be b A8 A GRASFAR A O R L 2R AF 2 P ORBGA B Vs B — A BB
TR A B B, 3X AW Be HhobA 8068 T 288 1) i 7 26 7 A28 L 2 A 80 TSGR 3] N, , I 2 W 48 T
S, HAEMRI B B 7 A9 A SR o e it i T bR, i A 28 P 2 7 A B R AR 40403 5 2 — B B 4%
P JEIY B, W 2 RIS B BOb R 8 o 137 5 A0 R AR, 1A 5 TR AR T e B BOR AR 4 i 13 )
B2 .

TEN PRI AS R AT, U W95 57 40 0 2 B AN ] 1) 2 Jree A, AN [ 42 skl A =X
TEPE T WIS H BT 75 955 BT AME SR TE . —Mia] S8 AR 55 B U bR N 22 I 7 T I s =Xy
RO TCI e AR M B AT | X bR o i (A B AR B IR AP 1o 32— B0

BEXS LA F TRl A SO W7 53 5 EA 5 AN ) 83 7K S-SR KPR A8 55158 , SR FHAN [) 9 57 B A F
W AR A TP FIXS H AT, SR T A8 57 IR e SR e bR 2%

i HER: 2013-11-04
HEEWB: FEXRARFAIEL4ETH (51168044 )
YEE R PR (1989—) , 53 di A AE 5 O [w) B A RE s 65 (1970—) , W5, 0%, 1 9 ) 2B A4 KL

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1M Ry, S5 W TN IR AR IR T 15

1 E#EIRRIE T E

RIS Bk F 528 70 5 JE T 7, SR DSR U 75 Bt i & fmr 2k o a6 3 A 25°C , Ik A R A
10 Hz, i J #5618 20T SR 100, 150, 200 kPa = AR 3 /K-, W AR AR SR H 2% , 4% , 6% — A1 A%
K-
2 HEERKMAH

TR T ARAT LA T 95 55 o A P () A B i MRS A 0 T BN AR AR AR L, SR FH 50%G* FERLRE AR
b2 BT FERAE LA AL BRI LU W 9% 55 2 e A TV, 50 b 25 HE A5 1 1
21 SHEEMRRBIVBIEE 0% FI R EHIE AR

SR GHRAFE T AR A BY IS T I A R BEL ™, LA A BBt PG B0 A5 i S09% s T %o I fr)
Tr 3R BN E R 9% 55 F5407 Nsowor, J B BT Fe A 8T WA 12 P A I % 57 AN 384w . 181 14 100 kPa Ji J1 45l
2901 AT T Ry A B i AR AL 4L

M LR LAE AR T il | B R A D LU 18, S ff A FH 21— OB At i 5
IR . B AR IR A R Nk , 2 — RV E B , S GH R D, il
AR AR RGN A 10, 7 AR W/ N, B LA 25 6
B S AR R I 5

NCHRPO-10 3 H AIWF5 R ™, eI Rl AR 2% 24
T, Wit AT IR ARER  50% 658 LI S5 56 33
B BB M R F0.66~0.9, HEX =)
AEPRER P R o st A, RRER bt
BEXT T A g it e e 1 1, FOA R 2=

0 1 " 1 1
SEREHURLR I R . I, S0%GHR 7 R A
SR BRI, BAT DB RS HLIRGG 6 FE 7 5 B
AT, ASBE S BB R T K Fig. 1 Complex modulus versus load cycles of asphalt

22 ZEitFE#gE=tt (DER)
X N 2 A, FERLRE R RO 2 R H N g — 0 AR 2R P G B TR AR, AN R

W, =T0o,&,;sin o, (1)
K TRV FREL o, 8 i OB 1 R 1 (MPa) 5 &, SR8 i Nz i (1 A% 5 8, A3 i Om 28t iy
AR
FIHFERRE S L DER, I E X ANTR
DER, = P (2)
wn

K s o, I n YOMBIEFEFERAE (N-m) .

FEW T I 95 G R R B B, AR 5 0] L Z AT B I8 A AR BIRE o, BT — a5k,
B DER—n 1) 3¢ ZR A 035 RPN 1 1 ELZ B o 28 VR FH OB, AR 2 TR S, 2480 i A=
I FEWAE T RERE, 0, I DER AT 2350, DER—n 122 Wi 55 K=1 f0 2™, & 2(a) R 2(b) 4351k
100 kPa Ji JJF5E 1 29% 1 A8 14 T DER— 1 28/ E UK 4&

WE 2 s, T EZR R i) 26, 55 K=1 10 BLZRAHSE , 2 506 I 8 o 800 U BRI A 107 75 199 57 77
N,, Pronk®™ A A% o5 BRI A 5 982 57 il PRl 2 rh i i A B B 1ol 47 JE B B 5% 4T 550 Voo Bonnetti™#f: NV, 1F
Shr W I 57 (I PEAN AR , RUEE DER— 7 28 VE FH UK 26 D 125 K=1 1) 28 209% K5 i et 1o A 4 28/ FHVR B3P

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



16

1
St
s
&
S+
S
B

e 2014 4F

R 57 F

N SRR DER—Far 284 FH U B R A7 AE B 0 14 5025 o, DA 2R AR it DD 4R A o 25 o S —
DR IHE% 57 iy N, 25 0 78 SL 5 A I AR P AR 2R, 2R 304 IH S8 0 s 25 a5, DR 4R A i Bl s Ay BT 26 523
545 11 s 8 o A R BOE K, N B 8 N RMERS 22 0 S A8 N, R 2 Voo BT BE £ FHL b ) R T 28
ST 55 N BB HE By BE RN S FE B BER LT A, LV BE U I A s AL b T R AR, PRk 3
T DER & %55 Ffim i A5 PR

2.4% 10 3.0x10°f
| @100 kPai /i #l & 29 2L
2.1x10'F
2.5%10
1.8x10°F
. 2.0x10°f
1.5%10'f ~
] 4 = 5
5 1.2x10° Q1.5%x10°
Q 3
9.0x10 1.0x 10°
6.0x 10
, 5.0x10°
3.0x 10 N, \,
0.0 ' LV y 0.0 N N L
0 10000 20000 30000 0 20000 40000 60000
fof 2% E FH R Bk far 2 AE FH vk Bk
(a) W SN DER—Far 2AE FH v kit 26 (b) A5 # 5 DER—Fr 28 /E vk S i 26

2 DER-TT#AERIRE i &
Fig. 2 DER versus load cycles
23 FEHEEEZHE(DR)

FEHAE LIS DR JEBR DER 5b 53— DT FERUREROIE 57 PEAN TR AR , B SR AR S AE I RE U A AR ) i
TR 551K e R i ALk BT B, 0 30 A Al 5 I X N2 B0 75 A PR 9 55 A N, FF B
B
w,—w,

w,(b-a)
KA ca, b HATEAETEG 0, , o, FEEVEIREIIHN a, b B FIFEREE(N-m) .

WFFEE AN 8 55 150 S AR SRR U6 T ARG U RE TT U B A iy 430 T T8 T S O A%, 81T 75 22
SEFEHLRE AL A R FEREA B S BRI Y . DRI, B T30 FIFEBRE A9 72 4k , X DR A R 75 9%
F3 P R SR RN A H

349100 kPa b 3 N DR—F A UK
28, A IR, DR BEARFFAL HE N, XA B 0.0035r
B R HIE 55 MR 42 88 ) S — Wi Be—— i B
TEN AL EREOE I, TH IR BEA S B B, WERE0E
W A J B OB AR TRORE 12 A2 K, DR B 3 = 0.0015
K, B2 N WL 15 N, B DR 52 SCRR3E 55 1

DR, = (3)

€100 kPa

0.0025

N e00 @

A, T 0.0005
PR 10 Fr 24 R BOM Nos BRI 57 & e itk A

=B, T2 WAL TE N, 5 5 R N -0.0005

, \ oo s v s 0 10000 20000
{ﬁﬂﬂﬁ}ﬂ"]ﬁﬁﬁﬁ%ﬂﬁiﬁﬂﬂ,DRﬂ!'JFﬁZJﬂﬁi'SjCEE R YUK
BAFRIA B3 v T DR—7S e o i

AR = ¥ 2 —15]4411 >
N AR IS , 28t s = I DRAEAE Fig. 3 DR versus load cycles under stress controlled mode

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1M Ry, S5 W TN IR AR IR T 17

W EAL, AR DRASALHE TS A SCrElids b Bt R v, R B RS AE P /N T DR—ip 84z
R B S A I S AT Rl T3 DF TS 2902 LA DSR FR R OB rP AR SR ROMEATTHR DR , 2R 111
H AR AZ P ] PP, DSR S SRRt S 7, R R IS it A W i R 17 ) DA/ oRe S BRI A s i 1
AR ER I B ALK/ N AINZE R, BT LA AR AR BT 5 A 20 DR EA AL RS . A
SCAETFRE N AZFERI TS BT 19 DR PR A8 4k

w

DR, = Doon = Do (4)
w, "2m

X a0 BETEAEAREG o,_, , o,., P AE R RE
3R a=m, atm B AIFERRE (N -m) .

P&l 4 2k 2% A8 P il BT 1 DR—far 28/ SR
Mk, 2 A7 ek, RORERL AR I/ 2l 2 A A R
Y AL, S AR 2 R AE TE 1, e S i R 57

SRR Neo MBS B o T I AR ) it Jon 4y 2 15 A TR
J1ZB IS N, BT ARE B BRI/ N 4 B A Rl 1 B4 i sst T DR—E e B s i 2
JJIBESLiyes Fig. 4 DR versus load cycles under stain controlled mode

2.4 AEEFIFNIEIRIT L
R AN ST P SRR X L W 95 55 A7, AL RIS TR P8 s e A 0408 57 7 i AN AR )
®1 BETARESENIERETBES F@
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Experimental Study on the Asphalt Fatigue Evaluation Criterion

Xu Xiaolong', Ye Fen®', Song Qingqing’, Huang Yun'

(1. School of Transportation Engineering, Tongji University, Shanghai 201804, China; 2. School of Architectural Engineering,
Xinjiang University, Urumqi 830047, China)

Abstract: Fatigue damage is an important damage type of asphalt pavement, and asphalt is the key factor influenc-
ing the pavement fatigue performance of asphalt mixture. In order to provide reference for the fatigue failure of as-
phalt, with the help of DSR, the fatigue test of asphalt is conducted under different control modes and load levels,
and different asphalt fatigue evaluation criteria are evaluated and compared. The results show that N, corre-
sponds to the formation of micocrack, unsuitable for the fatigue failure criterion of asphalt, while N; corresponds to
the formation of macrocrack, which is suitable for the fatigue failure criterion of asphalt and Nsoc+ is found to have
a strong correlation with Ny, which can be used as a simple but reasonable fatigue criterion.

Key words: asphalt; development process of fatigue failure; fatigue evaluation criterion; control mode; dissipated

energy
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