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Fatigue performance and application of cement stabilized

macadam shaped with vertical vibration test method
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Abstract: In order to study the fatigue performance of cement stabilized macadam thoroughly, the
correlation of pavement samples and specimens shaped with vertical vibration test method and
static pressure method was studied. Cylinder specimens shaped with vertical vibrating test meth-
od which is more in line with the actual mechanical properties of cement stabilized macadam were
used to study the splitting fatigue performance. The influence of materials composition on fatigue
performance was analyzed. The fatigue equations were established by the Weibull distribution
and the tensile strength structure coefficient was studied. The comparison of the tensile strength
structure coefficient given in this article and the coefficient given in specification was carried out.
The results show that when the cement dosage is low, the fatigue performance of skeleton dense
gradation cement stabilized macadam is better than that of suspension dense gradation. With the

cement dosage increasing, the effect of gradation on fatigue performance becomes smaller. Cement
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dosage has much effect on fatigue performance. In certain range, fatigue performance gets better with the

cement dosage increasing. Under 50% failure probability, the range of regression coefficient a of fatigue

equation is 1. 103 5-1. 134 5 and the range of regression coefficient b is 0. 041 3-0. 045 4. The tensile

strength structure coefficient built by this article can guide the pavement design better. 8 tabs, 2 figs,

17 refs.
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Tab.1 Gradation of cement stabilized macadam

S 5 F F 7% FL () 14 5 4080/ %6
Y FiL 2
31.5 [ 19.0 | 9.5 | 4.75]2.36 | 0.6 |0.075
BT 100 | 93.5 | 67.0 | 39.0 | 26.0 | 15.0 | 3.5
s 100 | 74.0 | 47.0 | 33.0 | 23.0 | 14.0 | 3.0
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Tab. 2 Comparison of splitting strengths of

specimens shaped with different methods

VTM SPM

i ke — —

P B e Rix/MPa I Riv/Ri HE Ri./Rix
R;,/MPa Ri;/MPa

7 0.32 0. 30 0.938 0.17 0.531
1 28 0. 45 0.42 0.933 0. 24 0.542
60 0.53 0.50 0.943 0. 25 0.475
7 0.72 0. 69 0.958 0. 35 0. 487
2 28 1. 29 1.18 0.915 0.57 0.442
60 1. 64 1.52 0.927 0. 85 0.526
7 0.65 0.62 0.954 0. 25 0. 494
3 28 0.98 0. 94 0.959 0.42 0.436
60 1.17 1.09 0.932 0.59 0.503
7 0.75 0.67 0.893 0. 36 0. 486
4 28 1.09 1.05 0.963 0.52 0.487
60 1.32 1.19 0.902 0. 69 0.522
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Fig. 1 Increasing curve of splitting strength
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Tab.3  Splitting strength of 180 d

XM 3% | XM 4% |GM 3% | GM 4%
0 d BF 243 BF /MPa 1.45 1.50 1.91 1.96

Tab. 4 Results of splitting fatigue test

SAKT S 4 FIR A R 95 F Ay N/IK
XM 3% XM 4% GM 3% GM 4%
327 259 529 444
503 364 656 912
0.85

1111 785 833 948

1100
451 2 447 833 1093
1938 2 781 1314 1786
0. 80 2 315 3046 1702 3041

2 962 4140 3500

5 787
1468 2 616 1778 2233
4 646 4 340 5752 4030
5 862 8133 5 880 8 950
14 676 11 087 13 298 9 610
0.75 25 634 12 677 15 757 13 557
30 166 13 689 35 679 30 412
42 297 25 676 125 171 31159
300 002%| 32188 66 482

5 787
4951 26 335 14 541 30 063
8 305 37 738 29 811 31 704
21 541 83 147 34 997 48 882

0.70

38 986 88 142 56 965 139 142
49 510 125 436 89 234 186 788
131 858 259 100 215 667
106 483 133 110 143 564 185 667
174 155 323 639 203 567 340 724
0. 65 263 902 335 935 330 076 534 953
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Tab.5 Results of test data examined by Weibull distribution

N F1 7K S S m In(zo) R

XM 3.0% 1.371 9 8.258 1 | 0.971 95

) XM 4.0% 1.478 2 8.464 1 | 0.958 92
08 GM 3.0% 2.946 4 | 18.003 7 | 0.988 63
GM 4. 0% 1.8799 | 11.5759 | 0.917 12

XM 3.0% 1.027 3 7.246 6 | 0.927 57

XM 4.0% 3.542 7 | 26.057 7 | 0.927 89

080 GM 3.0% 1.236 1 8.9515 | 0.973 49
GM 4.0% 1.7039 | 11.9322 | 0.995 82

XM 3.0% 0.854 9 7.6352 | 0.987 39

) XM4.0% | 1.2648 | 11.0229 | 0.989 16
07 GM3.0% | 0.7330 | 6.7160 | 0.963 73
GM 4.0% 0.940 7 8.481 6 | 0.984 73

XM 3.0% 0.833 2 8.0530 | 0.985 29

XM 4.0% 1.476 6 | 15.1228 | 0.973 44

070 GM 3.0% 0.983 7 | 10.084 1 | 0.960 55
GM 4.0% 1.060 8 | 11.247 0 | 0.937 02

XM 3.0% 1.8454 | 20.7337 | 0.997 29

i XM 4.0% 1.612 1 | 18.6986 | 0.95271
000 GM3.0% | 1.9530 |22.5287 | 0.990 88
GM 4.0% 1.648 8 | 19.254 7 | 0.999 86
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Tab. 6 Equivalent fatigue lives of different stress levels
KM | RAR | AR AT KT S R I A5 A TF A N /K
B/ | KM 0.85 | 0.80 0.75 0.70 0. 65
XM 3% | 314.9 810.0 | 4 928.4 |10 148. 2|62 107.

o

B XM 4% | 239.3 |1410.6 |4 562.5 |21 881.5(86 791.0
0 GM 3% | 397.9 | 1038.0 |5 782.8 |19 514.3(84 771.8
GM 4% | 388.7 886.9 | 5 580.2 |28 477. 6|94 447.2
XM 3% 47.2 64.2 234.4 446. 0|15 149. 6
XM 4% 41.1 676. 4 582.3 | 3 752.2|17 261.2

GM 3% | 164.4 126.3 165.7 | 1383.0(22 349.4

GM 4% 97.3 192. 4 350.4 | 2 446.5(19 470.3
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Tab.7 Regression coefficients of fatigue equation

RARER | KWK/ % a b r
50 1.1315 0.045 4 0.992 9
XM 3%
5 0.959 9 0.038 7 0.936 4
50 1.103 5 0.041 3 0.996 8
XM 4%
5 1.019 7 0. 040 6 0.961 8
50 1.134 5 0.044 0 0.997 7
XM 3%
5 0.984 7 0.038 6 0.892 7
50 1.108 6 0.041 3 0.994 5
XM 4%
5 1.027 7 0.043 1 0.973 2
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Fig. 2 Comparison of different fatigue equations
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Tab. 8 Ratio two tensile strength structure coefficients with

different axle load action times

N./GR « D Kvrm Kscr i
3.0X10° 1.56 2.12 1. 36
1.2X107 1. 66 2.47 1. 49
2.5X107 1.71 2.68 1.57
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