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Analysis on Fatigue Damage of Gussasphalt Concrete
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Abstract: According to the stress equivalence assumption, the damage increment of stiffness modulus of
gussasphalt concrete(GA) with the accumulation of loading number is divided into 3 stages in case of using
stiffness modulus as a fatigue damage parameter. The third stage, which is characterized by the distinct
change of mechanical property, is defined as the stage of fatigue cracking. Based on the character of fatigue
damage of GA at different temperature, the critical damage factor(D,) for GA was defined. It is shown
that there is a power function relationship between D, and fatigue life of GA when failure. Furthermore, a
fatigue damage model, considering the influence of temperature, was established by fitting the fatigue
damage of GA with an appropriate function.
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Table 1 Performance index of modified asphalt

Performance index Test value
Penetration(25 ‘C)/0. 1 mm 31.8
Softening point/C 86
Ductility(10 °C)/cm 35.3
Dynamic viscosity(135 °C)/(mPa * s) 4227.3
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Fig. 1 Damage accumulation of stiffness modulus of

GA under strain control
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Fig. 2 Damage accumulation of stiffness modulus of

GA under stress control
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Fig.3 Relationship between damage increment(AD)

and N/Nj; at different temperatures
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Table 2 Fatigue life and critical damage factor of GA

Temperatudre/C Strain level X 10° N,/times D,
5 800 136 420 0.55
10 800 372 460 0.59
15 800 751980 0.62
20 800 >1000 000 0.75
15 1000 317 490 0.63
20 1000 446 910 0.68
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Fig. 5 Change of damage factor(D) with N/N; at
800X 10 °strain level
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1 000X 10 °strain level
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Table 3 Titting parameters of damage factor for GA

Temperature/C A, 1 A, 1, R*
5 0. 457 0.081 6.906 1. 879 0.978
10 0.513 0.101 3.539 1.612 0.992
15 0.311 0.138 0.311 0.138 0.970
20 1.727 1.176 0.471 0.097 0.988

1 3 T LAF i 4 2R 4005 10 A OC R0
BT 0.97 KLL A EARR 4. R S TR
R B8 AU T IR B L 55 O R Dy

Ny

D=A(1-ci)+all-ecit) ®

T

2 IO 7 S5 A RE e 80 R A 4 5 PR T A
P03 A T3 B B0 5 SO T DY R AR E
B B 5 0 g BE 0 e A s O R AU T TR B % 0
45 i A T A IRF 8] 5, SO 58 T 0 IR R o oY
BRI IR A 458 3 PR3 Sy Rl 53t 463403 D9 7 O 3 R4S 2
5~20 CHFHRZ S 0. 55~0. 75. {Kild T » G2 HE X Wi
TR BE i P 45003 DR 280/ 82 5 7 i 1 Xk 50 5 i
& I RE B3 O g v S TR BE il S 805 I Tl



774

(A

¥ i

514

RIS BN 0 S R 5 R RE L R B
BT AT e xR T S R BE % 55 45 4
e FEHEAT T 0 A I ARG AL LR e 4R T B E A
BRI 75 N/N: KRPEAT TG # il
B 1R R AR AR T T R B 7 45 A A A

SE -

(1]

2]

(3]

ROCE  BRkAE BRI, Be T W IR EE L BURER R [T ] A
6 22 8 H AR ,2009(3) :60-63.

WU Wen-jun,ZHANG Hua,QIAN Jue-shi. Review on the re-
search and application status of gussasphalt concrete[ J]. Tech-
nology of Highway and Transport, 2009 (3):60-63. (in Chi-
nese)).

YANG Jun. Study on low temperature performance of gussas-
phalt on steel decks with hard bitumen[]J]. Journal of South-
east University,2003,19(2) :54-57. (in Chinese)).

IR R B 0 2 R H W AT EML B at: Bl AL L 2002
56-63.

LI Zhao-xia. Damage mechanics and its application[ M ]. Bei-

Jing. Science Press,2002:56-63.

(4]

[6]

7]

SRBEYH B R WYL — BB 1 W 5 IR G RN 97 M RE IR ik LT .
28 B 3SR 2005(2) 1 4-6.

ZHU Hong-zhou, HUANG Xiao-ming. Fatigue model of as-
phalt mixtures based on damage theory[J]. Journal of Highway
Transportation Research and Development, 2005 (2): 4-6 (in
Chinese)). M3 30 —F

IRF IR, IR 5 A A M R B R JF s (D] K
ARV R A, 2000.

LUAN Li-qiang Research on fatigue performance of asphalt
mixture coupling with damage and heling[ D]. Changsha:Chan-
gsha University of Science and Technology,2009. (in Chinese)
AR — 5

CASTRO M, SANCHEZ J A. Estimation of asphalt concrete
fatigue curves - A damage theory approach[]]. Construction
and Building Materials,2007(22) :1232-1238.

SOUSA J B,PAIS ] C,PEREIRA P,et al. Mode of loading on
{lexura lfatigue laboratory properties of conventional and as-
phalt rubbermixes: A model validation (Part 1): Performance
testingand evaluation of bituminous materials[ M]. Bagneux:

RILEM Publications,2003:364-371.



