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Fatigue properties of cold-recycled asphalt mixture
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Abstract: The paper studied the fatigue properties of recycled mixture under stress-controlling
mode through cleavage test, analyzed the influence of temperature on them and made properties
comparison with general cement-stabilized materials in some condition. The research indicates
that with the temperature dropping, the fatigue impedance is enhanced and the susceptibility of
fatigue life towards the stress level is also raised. The recycled mixture possesses more superior
fatigue properties than general cement-stabilized materials under high stress levels. 6 tabs, 3
figs, 8 refs.
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Tab.1 Testing result of cement technology properties

SR BILE | BORERS I R | REdE | DURERBE/MPa| BUH 3/ MPa
/% /min /min | (WA¥) | 34 | 284 | 3d | 284
25.6 80 230 ok 20.1 | 48.8 | 4.6 | 7.8
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Tab. 2 Aggregate gradation of recycled asphalt mixture

Bt TR T/ mm) MR BREE 2R/ %
I8 s
37. 500 31. 500 19. 000 9.500 4.750 2. 360 0. 600 0.075
JURE O 100 96.7 85. 6 59.7 30. 8 14.7 5.4 0.5
4 755 43 100. 0 98.8 87.1 56. 6 36.6 25. 6 8.0
A ORI R 100 90~100 67~90 45~68 29~50 18~38 8~22 0~7
t=1/2nf) (@D
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Fig. 1 Fatigue destruction definition of stress controlling mode
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Tab.3 Mechanical testing result of recycled mixture

6% 7K
W i/d T30 R L1 58 5 / MPa HUE R B/ MPa BB E /MPa
15C 25C 35C 15°C 25°C 35°C 15°C 25C 35C
7 2.63 1. 65 1.22 1101 979 730 0. 37 0.23 0.16
28 3.02 1. 80 1. 44 1281 1181 861 0. 44 0.29 0,23
90 3.48 2.59 1.94 1465 1277 936 0.49 0.37 0. 27
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Tab. 4 Fatigue testing result of recycled mixture

WE/C| ROk | EEFQHE/K | REE | KENR

0.8619 2770 276. 2 5

0.8073 6517 1094.7 5

e 0.7140 12574 1809.0 6
0.6144 33075 66716 5

0.908 5 1420 235.2 4

0.859 1 2270 223.9 5

25 0.762 6 1426 533.5 6
0.6630 10613 1669. 4 5
0.6227 20 325 1166.7 4

0.920 1 928 153.9 5

3 0.8718 1450 263. 2 5
3” 0.7710 2570 546. 4 6
0.6775 6 398 1093.8 6

1R B4 R 7T AR BB S K SR IT R

[ fy 36 F i 2% (B 2 O SO ARIEF R F ML),

BERT WL 2 13 g K 5 98 95 77 i 7 B %) B Ak A B SR B
HEHF LR F, TR TR BETHE

IgN; = k—n (r/R) (2)

F 5 I T 50% 1 95 %6 B kAR IE A B 55

B2 AERAMEFHL

Fig.2 Fatigue curves of recycled mixture
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Tab.§ Fatigue regression equation of recycled mixture

EHEHB gN,=k—n(r/R)
BE/C| BiER/% - - % R 5
50 7.076 5 4,146 8 -0.972 9
15 95 6.718 6 3.8395 —0.985 1
50 6.625 8 3.836 8 —0.982 1
® 95 6.190 3 3.4517 —0.983 6
50 6.032 3 3.3281 —0.987 5
% 95 5.839 8 3.2827 —0.973 0
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Tab. 6 Comparison of fatigue equations

mg |EH B Nr=k—n(r/R)
B RAR HXRE
/C k n
15 7.076 5 4.146 8 —0.9729
HAEAR | 25 6.6258 3.836 8 —0.9821
35 6.0323 3.3281 —0.9875
KA L 8. 728 1 7.3928 —0.996 0
K ERR | — | 10.0910 8.409 4 —0.9980
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Fig.3 Comparison of fatigue curves
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