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Fatigue performance and influencing factors
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Abstract: In order to analyze the impact rules of molding way, gradation and binder dose on fa-
tigue properties of cement stabilized macadam, the orthogonal test method was used to test the
fatigue performance of cement stabilized macadam under different conditions. Weibull distribution
function was used to analyze the fatigue test results and the sensitivity sequence of fatigue per-
formance influencing factors of cement stabilized macadam were determined by the range analysis
method. The correlation between the sequence of influencing factors and the fatigue performance
was analyzed by the theory of material microscopic composition. The results shows that the sensi-
tivity sequence of various factors on the fatigue life is molding way, amount of cement and grada-
tion. The anti-fatigue performance of cement stabilized macadam can be improved by using vibra-
tion molding design method, increasing the amount of cement binder appropriately and selecting
suspension dense gradation. 10 tabs, 3 figs, 10 refs.
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Tab. 1 Design of orthogonal test
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Tab.2 Scheme of fatigue test
‘ KmER |
AR | TR | SRt TR kg A4
R/ %
7G3 3 12
— UL
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Tab.3 Gradation of cement stabilized macadam

Jii LR ~f/mm  |31.5(26.5| 19 | 9.5 |4. 75|2. 36/1. 18/0. 6 0. 075
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Tab. 4 Physical and mechanical properties of semi-rigid

base materials of cement stabilized macadam

TR FEE/ | 7T dPURR | PR | BRI
%i'5 | (gecm™®) | J¥/MPa J¥/MPa | J#/MPa
ZG3 2.48 5.4 1.54 1.8
7G5 2.49 6.3 2.29 2.3
ZX3 2.50 5.8 1.74 2.0
ZX5 2.51 6.8 3.08 2.5
JG3 2.40 3.2 0.96 0.7
JG5 2.41 3.7 1.75 1.0
JX3 2.40 3.4 1.13 0.8
JX5 2.41 4.1 1.89 0.9
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Fig. 1 Flexural strength test



% 14 J B KRR B SRR &

1.3 EHFREEHG

SR ) S 58 =40 s il 5 Uy kL A AR AR A
KA 10 Haz, G FRRFAEAE H 0. 1, faf 25 9 T2 A 2 1 5%
W5 BN 3 K- 8] B 0. 1,k A 0.5,0.6,0.7,0.8
I 4 ASSFEGLHY N T KT 9% 57 iR R B S 20 C . 3K
50 X 3 A T I T A 4T 0 O T AR VE D AP SR S
FH— 8/ R Ty %8 o B R AT 100 4 1R Sk 5 R A A
Pz fih R T B B T AN RS 2 R R 22 s i
J& R 2 I SZ AT A RN S L U A Bl
SEVEF RS, 9255 A B E 2 PR,

B2 e or ik g

Fig. 2 Process of fatigue test
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Tab.5 Results of fatigue tests of cement stabilized macadam
9% 55 Fdiw /IR
MR RFE S | BT
KA1 1 2 3
0.5 81 907 240 127 785 319
0.6 9 732 54 367 91 017
7G3
0.7 5877 10 062 34 389
0.8 1585 3621 5 465
0.5 533 624 901 291 | 1 032 665
0.6 167 935 262 219 345 785
7G5
0.7 37 611 95 864 160 127
0.8 4143 9872 28 396
0.5 216 387 561 109 866 318
0.6 24 411 62 845 119 044
ZX3
0.7 7 380 14 548 32482
0.8 3 790 6 133 12 036
.5 862 741 |1 023 162 | 1 261 378
7K 0.6 192 364 656 785 864 523
ZX5
e 0.7 38 635 145 758 250 126
fa 0.8 9 565 34 090 63 227
E 0.5 59 545 270 978 490 717
i 0.6 3613 7279 31 604
]G3
£ 0.7 3143 6 348 30 977
0.8 125 158 788
0.5 85 096 180 457 588 852
0.6 9 638 35473 76 264
JG5
0.7 3431 8 060 40 306
0.8 162 332 991
0.5 70 728 203 676 519 847
0.6 14 488 29 268 42 156
JX3
0.7 3522 5 347 9 888
0.8 532 812 1587
0.5 573 441 691 774 729 876
0.6 31393 58 448 88 481
JX5
0.7 7 840 16 260 28 158
0.8 1482 2 049 3168
6 EEHE
Tab. 6 Equations of fatigue
TR AR
G 2
i W5 R a b R
ZG3  |lg(N)=8.763 2—6. 537 1(%) 8.763 2| —6.537 1| 0.905 6
7G5 |lg(N)=8.832 9—5.716 4(%) 8.832 9| —5.716 4| 0.915 2
ZX3  |lg(N)=38.705 8—6. 201 5(%) 8.705 8| —6.201 5| 0.911 7
ZX5 |lg(N)=8.624 5—5.003 0(-5-)[ 8.624 5| —5.003 0| 0.978 0
JG3  |lg(N)=9.706 7—38.675 3(%) 9.706 7| —8.675 3| 0.984 5
JG5  |lg(N)=9.870 6—38. 649 6(%) 9.870 6| —8.649 6| 0.985 1
JX3  |lg(N)=9.340 2—7. 959 7(%) 9.340 2| —7.959 7| 0.940 3
JX5 |lg(N)=9.717 4—7. 954 9(%) 9.717 4| —7.954 9| 0.985 9
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Fig.3 Flow of range analysis
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Tab.7 Parameters of fatigue and related materials indicators
i H 7G3 7G5 7X3 ZX5 J1G3 1G5 JX3 JX5
a(0. 5 REHEF) 8.763 2 8.8329 8.705 8 8.624 5 9.706 7 9.870 6 9.340 2 9.717 4
6(0. 5 REMEF) —6.537 1 —5.716 4 —6.2015 —5.003 0 —8.675 3 —8.649 6 —7.9597 —7.9549
%:o. 7 W% 57 A 34 389 15 390 67 829 23 161 132 556 4 306 6 545 5 867
Ca 3.47 3.47 3.47 2.37 2.37 3.47 3.47 2.37
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Tab.8 Range analysis results for fatigue parameter of a Kin —923.458 —929.374 —929.578
EALEESES T 5 KV B R T Kz —33.2395 —27.324 0 —27.119 0
Kin 34.926 4 36.515 9 37.173 4 K, —5.864 5 —7.343 4 —7.394 6
Ky, 38.634 9 37.045 4 36.387 9 K., —8.309 88 —6.831 00 —6.779 80
Kin 8.731 60 9.128 98 9.293 35 R; (% 2) 2. 445 375 0.512 420 0.614 820
K. 9.658 725 9.261 350 9.096 980 HEFF 1 3 2
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Tab. 10 Range analysis results of fatigue life(stress ratio of 0.7)

AT S AR T 5 KR4 A R i W
Ki, 238 936 48 724 94 070
Ko, 30 810 221 022 175 676
K, 59 734.0 12 181.0 23 517.5
Ko 7702.5 55 255.5 43 919.0
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