§as % W3 U S NS D A N = Vol. 48 No.3
201643 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Mar. 2016

doi: 10.l1918/j.issn.0367-6234.2016.03.020
MKIEATHERERESHREZT
WOoR, KET

(BRI T RS AR ZE AP, 510641 J7JH)

W OE: OVHRARAMBARTHERGATE TR L AER N Em, FLTENTFRE LA TR EEEREA N
FNRBEEFRE TR T % 45 6%.10% .14% 3 # 2R %, AC-16 SMA-16 SAC-16 3 F¥ K H.,A-90 A-110 A-130 3 ##
WE DA R T I EBRA R AT 2 oh KB R BT JE 8y B A 5% 7 A H R, BERF T F W F R AR S AKIE A B IR
FHEHNAFAREZR. ERFTREAT,AERAENRBAGNTEEESF % 10% =8 FE AC ERAMWELFZR
R HEZHEGNTRBEERAN LN A GRE . 10% = R E0, ZFEMBEREGBTBETHEZIARERAZ AR TR
MK EAT T F R A BT R AT B K

KW W FRAR SRR E N DIRE KT F o T

FESES. U414 XEARERD: A XEH/HS: 0367-6234(2016)03-0120-05

Reduction of asphalt concrete anti-fatigue performance
under hydrodynamic effect

HU Bin, ZHANG Xiaoning

(School of Civil Engineering and Transportation, South China University of Technology,510641 Guangzhou, China)

Abstract: In order to research influences of hydrodynamic effect on asphalt mixture anti-fatigue performance under
different material composition, laboratory equipment is developed for simulating the asphalt pavement affected by
water, load and temperature. Seven types of asphalt mixture are generated with void ratio of 6%, 10% and 14%,
gradation of AC-16, SMA-16 and SAC-16 and asphalt of A-90, A-110 and A-130; stress-fatigue equation
parameters change of these mixture after hydrodynamic effect are analyzed by comparison. The results have shown
that anti-fatigue performance of the asphalt mixture is reduced after hydrodynamic effect. Under fatigue load,
asphalt membrane of mixture after hydrodynamic effect is easier to spalling. 10% is unfavorable void ratio of AC
concrete, it can cause fatigue life reduction and stress sensitivity increase. When the void ratio is 10%, suspension
structure of the asphalt concrete follows the larger influence of hydrodynamic effect on anti-fatigue performance than
the skeleton structure and high penetration asphalt concrete is larger than low penetration in the influence.
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1# 6 AC-16 i  A-110  6%-AC16-110
24 10 AC-16 M A-110  10%-AC16-110
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6% 10% 14% 53 M AC3R Wi 7 B 18 R S5 G 4% R
B SEALE AT 3 FORES TR B s R IR
B RHR AR R | SR eSS SO, R
42 100 mm .5 63.5 mm.
1.2 FkEREERIRESZHE

5 2 Ar 387 A 1 B0 7K O 3 2 06k 7 I T o o
PR A A AR SO & T Al — i AR Y
2= NIRIG IR &, A 1 BRI FE AR Ok 1R B
YR IR AT, PR — A S EOR IR, e, %
5B T MTS810 J7 Be A4 Bk 5 AL 42 i 46 P 5 A H it
AU AR 3T 3G 2E B R AR s 8, e P LR
JE AKX IR A B SERIVE .

(b) s

(a) RERE
1—iZ ZE 2 ; 2— MR ; 3— KA s 4—IR A eHal s 5—K R 3R
66— 7—K ;99— i

B 1 shkERRSE

P R, 220l A8 s A E R 100 ~
120 km/hi, BT 87K FE 12978 0.35~0.45 MPa. J§
Y BEAEL AR 2SS R 30 °C I, B IREAE 45 C
Jed . AR SCH B S RobR Bl B A UL RN 2 P S 6 Y M
Gy A [R50 45 44 K F-, DL sl kK E S 10% -
AC16-110 BUF5F 2458 B L 70% R br i 5 e 240 o
K AR A5 R i 5% 10 He, 27K 1R
0.4 MPa, YEFHBE] A 15 min, 7K &N 45 C.

2 KERBREFR

S LIERFFE O R R B 2% 55
2,5 75 A AR A 5E A W S A i B VR
PRI R R 3 A IR B 15 °C; 28
N 10 Hz; INEREIE N it S22F 1 5% ) He 4y 3
9 0.3.0.4.0.5.0.6.0.7; 470 6 A4~ XF 7 Fiji
FIR G R E (R Z 3 KAVE ) K sh K AR s i1
AT 550, 45 3% L3k 2.

3 RBEFoM

I IR G RHE 57 7 BB RO A
lg N, =1g K - nlg o. (1)
X N, WIS 754w, I o NIESFN T, MPa; n K
VIR o5 TS K BRRWIE G RHEN T o = 1
Bt 9% 55 F4im B R, n B8 K R BHR & B 55 77 iy Xof 1
IR AL B R
31 TEER

6% 10% 14% 3 FP25 RN AC-16 WH IR A
LK AE RIS I 9% 55 77 i SO Bt 2 4an 14 2
JIER 9% 55 T RSB L3 3.

3 R, 3 MR KB B K &2/ N iR Iy
RN 6%—-AC16-110,10%—-AC16—-110 . 14%-AC16~
110, sl /KAE G IR At , 0 AC 28U H TR &8
2 BRI, B o5 PE Ry, 18] 2 W sk ARG
M0 T3 2 T 77, RIAALE 5 AR T 5%
SR F S 19 57 77w 34 Bk

7% 3 Bl ZSBRR 10%R-A R K 6722 6E K
—47.2% ,FEWAERN 1R 1 MPa Bf, HIRE 95 sl 17K
Ay—4 22BN 6% 14%IRARHE) n (HAESKVEH
Jer I, e H 557 F5 Xt 1 S AR AR R FAR T, 1
25 RN 10% TR A RHE B /K VE S, Hop% 57 75 A v
TR, B AT 3 Fhas B 10% 8 AC
KIRABHYBAF 2 BR  HIR AR 2 sk EH S 1)
992 57 A AR B B, T ELX R AR T e k.

10%—-AC16-110 B4 3 K VE R T & 09952 75 18
Y FF 24T A& 3 R, PR 1T 24 i AR R LT
BB W R s KV R 2400 1 i dE Rk 4
TR AT 0k i 75 2 B ( 1 b B a8 43 ) 5 T sh K AR
Jer iR R b SR R T R U 2 [ AR
IRREE (R @) . LA 9% 57 7 246
T, Bk AE G AR T BT ) #7% .

3.2 4R

23 BREN 10% 19 SAC-16 SMA-16 WiT IR Gk
SRR TG I T 9% 55 75 4w RO 5 £ UL 5] 4,
AC-16 MIZULIE 2(b) 355 I RS EUE LI 4.



<122 - moROE Tk ok ¥ ¥ 548 &
Fx2 THHIEREMESRIESER
B/ MPa o /MPa N/ R
ke Inwil=4
FHef SIKAEH G e SIKIERE e SIKAER G
0.3 1.85 1.67 0.555 0.502 12 652 8 057
0.4 1.85 1.67 0.740 0.669 3 366 2 693
6%—-AC16-110 0.5 1.85 1.67 0.925 0.836 2 105 1593
0.6 1.85 1.67 1.110 1.003 754 1197
0.7 1.85 1.67 1.295 1.170 577 733
0.3 1.59 1.12 0.476 0.337 8 450 18 671
0.4 1.59 1.12 0.634 0.449 2029 4 368
10%-AC16-110 0.5 1.59 1.12 0.793 0.562 1707 3209
0.6 1.59 1.12 0.952 0.674 603 1 080
0.7 1.59 1.12 1.110 0.786 572 982
0.3 1.02 0.93 0.306 0.278 21 635 8 075
0.4 1.02 0.93 0.408 0.371 4979 2433
14%-AC16-110 0.5 1.02 0.93 0.510 0.464 3 607 1362
0.6 1.02 0.93 0.612 0.556 1 906 1507
0.7 1.02 0.93 0.714 0.649 790 697
0.3 1.58 1.21 0.473 0.364 2 698 7172
0.4 1.58 1.21 0.630 0.485 1340 1956
10%-SMA16-110 0.5 1.58 1.21 0.788 0.606 885 1611
0.6 1.58 1.21 0.945 0.727 532 969
0.7 1.58 1.21 1.103 0.848 254 434
0.3 1.58 1.29 0.475 0.388 4131 3 654
0.4 1.58 1.29 0.633 0.517 1 468 1989
10%-SAC16-110 0.5 1.58 1.29 0.792 0.646 769 1020
0.6 1.58 1.29 0.950 0.775 721 896
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0.3 1.76 1.32 0.528 0.396 12 283 9 064
0.4 1.76 1.32 0.704 0.528 2 650 3256
10%-AC16-90 0.5 1.76 1.32 0.880 0.660 1152 2215
0.6 1.76 1.32 1.056 0.792 917 1 065
0.7 1.76 1.32 1.232 0.924 431 708
0.3 1.33 0.83 0.400 0.248 3391 14 086
0.4 1.33 0.83 0.534 0.331 1102 3 430
10%-AC16-130 0.5 1.33 0.83 0.667 0.414 1070 2 491
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0.7 1.33 0.83 0.934 0.580 410 1 087
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6%—AC16-110 1333.5 1 083.9 -0.187 3.675 2.705 -0.264
10%-AC16-110 659.2 348.3 -0.472 3.189 3.513 0.102
14%-AC16-110 269.2 233.9 -0.131 3.608 2.608 -0.277
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10%—-AC16-90 901.6 561.0 -0.378 3.754 2.960 -0.212
10%-AC16-110 659.2 348.3 -0.472 3.189 3.513 0.102
10%-AC16-130 327.3 156.7 -0.521 2.406 3.069 0.276
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