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The application of orthogonal experimental design in cast

asphalt concrete construction mix design
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(Shen Zhen Research and Design Institute, China Academy of Railway Sciences,Guangdong Shengzheng 518034, China)

Abstract: The method of orthogonal design can be used in asphalt concrete mix design. The results

show that the orthogonal experimental design can be achieved with the number of nine test groups to i-

dentify indicators to meet the design requirements when the cast asphalt concrete mix design is carried

out and the significant influence factors and the level of this test can be found by analysis of variance

and range analysis
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Tab. 1 Level of factor
HE
IKF iEH LR HRA
B/% [ [ 1 B/%
0.34 15 6.3
0.38 13 6.6
3 0.42 il 6.9
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Tab. 2 Orthogonal experiment table
- Bi% B W R
A 5
@ A B ¢ =z B
s F ® 3 F /% mm /KN
1 1 1 1 1 1.81 3.44 14.39
2 1 2 2 2 1.95 3.72 13.11
3 1 3 3 3 2.19 3.41 13.3
4 2 1 2 3 1.78 4.3 10.99
5 2 2 3 1 1.72 4.89 11.87
6 2 3 1 2 1.48 3.99 13.19
7 3 L 3 2 1.06 5.44 10.68
8 3 2 1 3 1.08 4.16 12.67
9 3 3 2 1 1.22 3.88 13.12
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Fig.1 The relationship of different
influence factor
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Tab. 3 The table of variance analysis of porosity

HERE IS HHEE v FEV F BEH i AHE
RELEEL 1.14 2 0.57 21.80 B Fp05(2,2) =99.0
HEAE 0.01 2 0 0.19 N Foo0(2,2) =19.0
HERE 0.08 2 0.04 1.48 rEE F50(2,2) =9.0
iR 0.05 2 0.03 Fo0(2,2) =4.0
=yl 1.28 8
HIREE =0.16 THRRENEERE =10.1%
R4 FEFESHR
Tab. 4 The table of variance analysis of flow estimate
FEXRR BFE TS HEEv HEV F BEW I FE
RETEE 1.71 2 0.85 3.78 NGE S Fos(2,2) =99.0
ERAE 0.67 2 0.33 1.28 ENGE Fo0(2,2) =19.0
tiR=aEhsy 0.90 2 0.45 1.39 NE F,4(2,2) =9.0
we 0.29 2 0.15 Fy%(2,2) =4.0
po¥iil 3.57 8
RETRE =0.38mm LRRENWEERE =9.2%
RSBEEHFESTE
Tab. 5 The table of variance analysis of stability
T ERBE TEF IS HEE v FEV F BEM I A8
FRECHEH 4.61 2 2.3 3.57 N Fp0s(2,2) =99.0
EHMHE 2.11 2 1.1 1.63 N2 Foo0(2,2) =19.0
MERE 3.38 2 1.69 2.62 NG F510(2,2) =9.0
BE 1.29 2 0.65 Fy5(2,2) =4.0
vl 11.39 8
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