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Fatigue Characteristics of In-situ Emulsified
Asphalt Cold Recycled Mixtures

SUN Lijun, CHENG Huawilei, LIU Liping, CAO Wei
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract: The splitting fatigue test was conducted on in-situ
emulsified asphalt cold recycled (EACR) mixture to inspect its
attenuation characteristics of stiffness modulus as well as
viscoelastic properties. The lahoratory new-processing EACR
mixture was also tested for comparison. The failure criterions
of two kinds of EACR mixtures were established based on
fatigue testing results using damage mechanics theory.
Moreover, Fatigue testing results indicate that more traffic
loads will lead to more reduction in fatigue life of in-situ EACR
mixture and the fatigue life EACR mixture improves after

being placed in service.
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Fig. 1 Pavement structure and core positions of

Changjiu highway
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Tab. 1 Emulsified asphalt performance indicators
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Fig. 2

Gradation comparison of in-situ and new-

processing EACR mixture
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Tab. 2 Splitting strength of different kinds of

EACR mixtures
REERAR BRI EER/MPa ¥j{E/MPa
BB 1.74,1. 40,1. 65,1, 53 1.58
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EHHRA 1. 05,1. 10,1. 00,0. 90 1.01
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Fig. 3 Attenuation curves of stiffness modulus for two
kinds of EACR mixtures
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Fig. 4 Accumulated fatigue damage and single fatigue damage curves for two kinds of EACR mixtures
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Attenuation curves of stiffness modulus for
different kinds of EACR mixtures at different
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Tab. 3  Stiffness moduli of characteristic points of

attenuation curves for different
EACR mixtures
Rhm e om0 B Gl B
36 066 14 640 40. 6 5948 40. 6
0. 25 33099 13544 40. 9 6 231 46.0
34515 10735 31,1 5323 49, 6
36 441 15117 41.5 7 436 49, 2
0. 30 29 912 14 229 47. 6 6 587 46. 3
37 518 15542 41,4 6 902 44, 4
SR 33012 13980 42,3 5 506 39.4
0. 40 39 504 12 259 31.0 5928 48,4
31 262 11519 36.8 6 296 54.7
36 455 15078 41,4 5497 36.5
0. 50 28 597 11 479 40,1 5 603 48, 8
36 903 11 554 31.3 5 352 46. 3
22 350 12 154 54,4 6 031 49.6
0. 25 22439 12724 56,7 5942 46, 7
23160 11110 48,0 4 545 40,9
19 258 9 604 49.9 4 938 51.4
0.30 20988 9654 46,0 5499 57.0
e 24 347 12483 51,3 4 749 38.0
R 21 489 12 034 56.0 4 760 39.6
0. 40 21421 9649 45,0 5176 53.6
20 243 12 109 59. 8 5 280 43,6
21 661 12 034 55,6 5211 43,3
0.50 17 497 9 649 55.1 5 358 55.5
22 331 10 889 48. 8 5 076 46. 6
36590 12593 34,4
0. 25 38 214 15 382 40, 3
33390 11598 34.7
22 276 9 245 41.5
%%?gg 0.30 29899 9031 30,2
34 597 11 041 31.9
20 536 6872 33.5
0. 40 21 696 6420 29,6
18 818 6 181 32.8
=4 FEAABEREN Eq/ExS Eq/Ex¥E
Tab. 4 Average values of E.;/Eq and E.,/E.; for
different EACR mixtures
RRER o EmEs B
0. 25 37.5 45. 4
i 0.30 43.5 6.6
B 0. 40 36.7 47.5
0. 50 37.6 43.9
0.25 53.0 45.7
PN 0. 30 49.0 48. 8
e 0. 40 53.6 45,6
0. 50 53.2 48.5
0.25 36.5
BT 0. 30 34.5
0. 40 32.0
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Tab. 5 Fatigue lifes of different kinds of EACR mixtures

BEER EXE ISP N Pt A Ko
e HIH HIRL 1/ MPa B Al
0.25 0. 40 79 968,90 262,57 885 76 038
. 0. 30 0. 47 20 900,29 923,32 216 27 680
BEL 0. 40 0. 64 9 450,13 030,9 962 10 814
0. 50 0.78 2 330,3 390,1 048 2 256
0.25 0. 40 38 300,32 106,34 482 34 963
i 0. 30 0. 47 10 700,14 600,9 441 11 580
& 0. 40 0. 64 4 280,5 587,7 527 5798
0. 50 0. 80 860,1 050,1 792 1234
0.25 0.25 46 590,49 220,74 690 56 833
%}%}?j‘g 0. 30 0. 30 16 926,18 733,22 750 19 470
0. 40 0. 41 5 612,8 537,5 892 6 680
o . W R R AR RS I 00 45 4 B IS 21
~ ' =
p Bat Pt 26 SR T 8 5 ) . 9 9 55 A T 9 A 2
2 aEthe-iit Vo T o IEDRE 15 007 75 4R 4 B 6, 46 57 i )
3 A A LIRS R A .
& 1f AR
=
+ 5 b A
&+ £ale
: —
o . . . . (L) FERFLALYTTE v A2 20 3 B S0 T 43
2 3 4 S5 6 - NS - NS
S S BB TEW 0 5 SRR B B B 3 A

E6 FAREABERGHABENTESESG
Fig. 6 Chart of fatigue lifes of different kinds of EACR

mixtures at different tensile stress
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