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Factors affecting splitting strength for AC-13 modified asphalt mixture
and Marshall performance standard correlation
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Engineering of the Ministry Education, Tongji University, Shanghai 200092, China)

Abstract: The affecting factors of the 15 °C splitting strength of AC-13 modified asphalt mixture, their
significantly order and their correlation with the Marshall performance index were investigated by means of the
orthogonal test design and the statistical analysis method. The results showed that the fine aggregate
gradation affects significantly the 15 “C splitting strength, the significance order of the factors is:2. 36 mm
passing rate=>4. 75 mm passing rate>0. 075 mm passing rate=>OAC>>9. 5 mm passing rate. The 2. 36
passing rate shows highly significant effect on the splitting strength, while the OAC and the 9.5 mm passing
rate have no significant effect. The splitting strength is obviously linearly correlated with the Marshall
performance index with an absolute correlation coefficient of more than 68%. Along with the gradual increase
of VV, the splitting strength of the asphalt mixture decays nearly by 30%.
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Table 1 Five factors and 5 levels table about

orthogonal experimental design

W%
KF 9.5 mm  4.75 mm 2.36 mm 0.075 mm A H
A/ % B/% C/% D/ % E/%
1 85 68 38 8 5.9
2 80 61 34 7 5.4
3 76 54 30 6 4.9
4 72 47 28 5 4.4
5 68 38 24 1 3.9
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Table 2 Orthogonal design and test results for AC-13 modified asphalt mixture

fifi fLiE 2L xR Gl e/

ZHR/ Y% 15°C B 4R i

W5

A% B/% C/% D/ % E/% /MPa
1 1(85) 1(68) 1(38) 1(8) 1(5.9) 2.6 2. 86
2 1(85) 2(61) 2(34) 2(7) 2(5.4) 4.2 2. 80
3 1(85) 3(54) 3(30) 3(6) 3(4.9) 6.0 2.74
4 1(85) 4047 4(28) 4(5) 4(4. 4 7.4 2.29
5 1(85) 5(38) 5(24) 5(4) 5(3.9) 10.1 2. 04
6 2(80) 1(68) 2(34) 3(6) 404, 4) 6.4 2.58
7 2(80) 2(61) 3(30) 4(5) 5(3.9) 8.9 2.53
8 2(80) 3(54) 4(28) 5(4) 1(5.9) 4.8 2.54
9 2(80) 4(47) 5(24) 1(8) 2(5.4) 3.9 2.43
10 2(80) 5(38) 1(38) 2(7) 3(4.9) 3.1 3.03
11 3(76) 1(68) 3(30) 5(4) 2(5.4) 6.8 1.97
12 3(76) 2(61) 4(28) 1(8) 3(4.9) 5.6 2.79
13 3(76) 3(54) 5(24) 2(7) 404, 4) 7.5 2. 40
14 3(76) 4047 1(38) 3(6) 5(3.9) 6.9 2.95
15 3(76) 5(38) 2(34) 4(5) 1(5.9) 2.9 2. 86
16 4(72) 1(68) 4(28) 2(7) 5(3.9) 8.4 1.88
17 4(72) 2(61) 5(24) 3(6) 1(5.9) 5.2 2.73
18 4072 3(54) 1(38) 4(5) 2(5.4) 3.6 2.81
19 4(72) 4047 2(34) 5(4) 3(4.9) 6.9 2.22
20 4(72) 5(38) 3(30) 1(8) 404, 4) 3.7 2. 88
21 5(68) 1(68) 5(24) 4(5) 3(4.9) 8.5 2.31
22 5(68) 2(61) 1(38) 5(4) 4(4. 4 5.9 3.01
23 5(68) 3(54) 2(34) 1(8) 5(3.9) 6.9 2. 69
24 5(68) 4047 3(30) 2(7) 1(5.9) 2.3 2.63
25 5(68) 5(38) 4(28) 3(6) 2(5.4) 3.4 2. 86
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Table 3 Poor analysis result about 15 ‘C the Split

Tension Strength

TiH A% B/% C/% D/ % E/%

Ki 2.546 2.32 2.932 2.73 2.724
3¢5 2.622 2.772 2.63 2.548 2.574
Ks 2.594 2.636 2.55 2.772 2.618
Ky 2.504 2.504 2.472 2.56 2.632
5 2.700 2.734 2.382 2.356 2.418
0.196 0.452 0. 55 0.416 0. 306
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Syt pa W= (2.62+4.22+ - +2.32+3.42) =
Qi =Ur—P;35Qe =U—P;Qr=W—P 918.45,K, = (2.6 +4.84+2.9+5.2+4+2.3) =
(4 17.80,K, = (4.24+3.946.8+3.643.4) = 21.9,
Q= Qr—Qa—Q—Q—Q— Q. (B K;=(6.0+3.14+5.6+6.94+8.5) =30.1,K,
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Table 4 Variance analysis result
F s bR K B2EQ EN:E| BIrE % s=Q/4 Fi=S/Se Foo5(4,4)/Fo 01(4,4)  H#EM
A 1. 862 4 0. 465 2. 483
B 9. 730 4 2.432 12. 980 * %
C 17.814 4 4.453 23,764 6.39/15.98 % % ¥
2B/ T D 17. 354 4 4.338 23.150 * % %
E 65.518 4 16. 379 87.403 x % %
wE Qr 0. 750 4 0.187
"% Qr  113.026 2
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Table 5 Variance analysis result about 15 ‘C the split tension strength
T F A B C D E
K 12.73 11.6 14. 66 13.65 13. 62
Ko 13.11 13.86 13.15 12.74 12.87
Ks 12.97 13.18 12.75 13.86 13.09
K 12,52 12.52 12. 36 12.8 13.16
Ks 13.5 13.67 11.91 11.78 12.09
Ki 162. 053 134. 560 214.916 186. 323 185. 504
K3 171.872 192.100 172.923 162. 308 165. 637
K3 168. 221 173.712 162.563 192.100 171. 348
Ki 156. 750 156. 750 152. 770 163. 840 173.186
K? 182. 250 186. 869 141. 848 138. 768 146. 168
U 168. 229 168. 798 169. 004 168. 668 168. 369
Q 0.112 0. 681 0. 887 0. 550 0.251
P/ A B C D E
B2 0.1121 0.6811 0. 8865 0.5505 0.2515
1 H B 4 4 4 4 4
VIHE % S=Q/4 0.0280 0.1703 0.2216 0.1376 0. 0629
B Qr 2. 5525
2% Qu/ HHE 0.0709/4
F{i=S/Se 1.581 9. 606 12.503 7.764 3.547
Fo.05 (4,4)/ Fo.01 (4,4) 6.39/15.98
o F vk % % % % % %
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