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Abstract: In order to analyze the damage characteristic of
asphalt mixture, repeated loading permanent deformation
tests of two asphalt mixtures are conducted, and the damage
parameters are obtained based on the test results and damage
evolution equation deduced from the Kachanov damage raw. It
is indicated that the mechanical model coupled with damage
describe the whole

deformation of asphalt mixture under repeated loading. The

can well three-phase permanent
damage of asphalt mixture monotonously increases with
loading cycles, and the damage increases rapidly at the

moment when asphalt mixture is close to failure. The value is

Wk H#H . 2011—08—15

bigger at higher temperature and stress, and also it increases
faster. When loading cycles reaches the flow number, the
damage values of two asphalt mixtures are 0. 14 ~0. 15. It
shows that damage also exists in the migratory and stationary
phases and is approximately linear though its value is small.
But, it is unreasonable to ignore the damage in these two

phases.

Key words: asphalt mixture; damage; permanent

deformation; repeated loading test

PR RHRE B TR R E M B AR Z
—, AR BE R AR E, EEERBERT,
W IR AR K A AR TE W] 20 3 A% 30 A e 0 A
SR 3 AN B BL : TR0 AR TR a1 K, (EL B A R
A I ) 10 2 7 0 /) 5 s 30 7 A A i 38 4, BT
AR TR ARFEALRFFANAL s WEIR I, IO AR L 7 A% 5 R o o
IFIT 35 o 3 3 K L IR R 2R WA Ty
TS W 7 1R 5 KK AR FE A, S T 18 K
SRPERETY. LN, AR XS Burgers 4R A BB I A4 K
PO BEAT T AR IE R T T S 0
RS G HuAfp A S R 303 ) AR T AR 1) SR T 0 7 SR
LR W 2 Bt A 52 B S — A LI L R SR O
SRR 2, 1T A BB PR T R R S SR Bk B
JRU . FE LRI H IR AP B BB T o 2
PR R , FEIA R R S LR IR B #1
XH T IR E R = B BB R A AT, — B
IR R BB i 455 B A R B LR - 728 — B B
5 DG < AR BR8] T Bl s 7R 58 — B B, 473 R RO
W, LUE B4 AR 5 7 56 = I B, B K R
U )43 SR, 3R NS AN 43 B R B T 3K
AR AN R G BE Y AR T A, HOR D T fal B9 A 2%
5515 2R ) T 5k = ) B B AR BRI IR H

HEETH. HERE SR 2R S5 AR 4 (20110205120002) ; BIER F EH TR 4 (131075); 23 :E 2 B WA H 5 5
(2011319812020 ; BB FKIT2£H 50137 B A & B3R (IRT1050)
B AN 1983—), B, BlH#R, T8+, FEF 57 A b BT 45 Ak RE. E-mail: zhjiupeng@163. com



10

TRAMG 55 F TR AT A 0 IR A R M A7

1523

AR IR IS,

R, A SCHEAT T AR B IR A R R R IR B
R S35 T B IEGAL , 21 E bR AR T
HIR AR K AT Fe bk, 8 U 1R A R s
AL, R W E IR A REA RN ST R %
T B & R o LU B o 4R A A
1 BB REHESME kAT
1.1 ieH&E
ARCHF LI T AC-13 F1 AC-20 P Fh 25 % i
DBERA R HEECHB LR 1. RAAKEER 5
BRI 70 # BB , S HER R L E AC-13,AC-20
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# 150 mm, {5 165 mm A, P58 o 0 AU &)
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MRS 40 °C N SJWE(E A 0. 7 MPa, 1 # 344, HAth
M. LA AC20 iFIRE R AEL 41T 40 Tk
AR AN ZERREGHRERREWRR, WA 3
FiR.
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Tab.1 Gradations of asphalt mixtures

p— 201 FL (mm) B @ EH AR/ %
" 3.5 26.5 19 16 132 9.5 475 2.3 118 0.6 0.3 0.15 0.075
AC13 100 100 100 100  92.7 77.4  46.6 32.1 21.0 146 82 6.4 5.4
AC-20 100 100  95.0 8.0 75.0 640 43.0 29.0 18.0 12.0  10.0 6.5 5.0
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Fig.1 Permanent strain of AC-13 asphalt mixture
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Fig.2 Permanent strain of AC-20 asphalt mixture
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Fig.3 Permanent strains rate of AC-20 at 40 C
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Tab.2 Regression parameters of AC-13 asphalt mixture

- P&5
WE RS p BESH R Y
/°C /MPa P, P, P;
0.7 1# 0.3619 1.430 5696 94.5
’ 24 0.3601 1.421 6141 93.5
14 0.356 7 1.420 4402 93.0
40 0.8
2% 0.3480 1.426 3950 93.3
Lo 1# 0.3600 1.421 2923 93. 6
’ 24 0.3600 1.424 2588 92.8
0.7 14 0.506 8 1.429 2135 92.9
’ 248 0.4939 1.421 1767 93.8
14 0.5231 1.428 1586 92.9
50 0.8
24 0.5127 1.428 1418 94.0
Lo 1# 0.501 0 1.427 955  94.1
’ 2% 0.459 2 1.430 1046 93.5
0.7 14 0.772 6  1.421 796  94.5
’ 24 0.7109  1.422 705 93.5
1# 0.6883 1.425 480  94.4
60 0.8
2% 0.746 1  1.421 527  93.0
Lo 14 0.7143 1.424 335  93.2
’ 24 0.6999 1,428 363  93.5
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Tab.3 Regression parameters of AC-20 asphalt mixture

BB ST g BaESH

of RZ 0,
/C /MPa P P, P /%
0.7 14 0.2645 1,423 16712 92.6
’ 248 0.2591 1.421 16699  94.1
14 0.2400 1.422 9980 93.6
40 0.8
24 0.2530 1.425 10138  93.6
Lo 14 0.216 8 1.427 8944  94.1
’ 248 0.2189 1.421 7840 94.1
07 14 0.4388 1.429 4736 92.7
’ 24 0.459 5  1.425 5011 94.1
14 0.4524 1.427 2798 93.1
50 0.8
24 0.4732 1.429 2828 93.9
Lo 14 0.4732 1.427 1011 93.1
’ 24 0.4501  1.429 1338 94.0
0.7 14 0.4958 1.429 1391 93.2
’ 2% 0.458 0 1.422 1133 93.8
14 0.5235 1,428 963  93.3
50 0.8
24 0.497 6 1,428 962  93.3
Lo 14 0.5031 1.421 564  93.3
’ 2% 0.5055 1,428 564  92.6
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Fig.4 Damage evolution of AC-13
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Fig.6 Damage evolution of two asphalt mixtures at
40 C and 0.7 MPa
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Tab.4 Flow number of asphalt mixture at different

temperatures and stresses

RAER R K F1V4E /MPa
eS| /C 0.7 0.8 1.0
40 1585 1118 738
AC-13 50 522 402 268
60 201 135 94
40 4473 2 693 1742
AC-20 50 1 305 753 315
60 338 258 151

x5 MEFRIPEEHBRGE
Tab.5 Damage value at the loading cycle
corresponding to flow number

Ak BB J3f 71 W {F /MPa
ZH /C 0.7 0.8 1.0

40 0.144 3 0.144 3 0.144 3

AC-13 50 0.144 2 0.144 2 0.144 4
60 0.144 3 0.144 5 0.145 2
40 0.144 3 0.144 3 0.139 8

AC-20 50 0.144 3 0.144 2 0.144 5
60 0.144 3 0.144 5 0.144 3
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