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1. 2,
kg/m’
17 400 152 1 257 591 3.2 0
27 400 152 1220 628 3.6 0
37 400 152 1183 665 4.0 0
47 360 152 1 257 591 3.6 40
57 360 152 1220 628 4.0 40
67 360 152 1183 665 3.2 40
77 320 152 1 257 591 4.0 80
87 320 152 1220 628 3.2 80
97 320 152 1183 665 3.6 80
kg/m’
1* 360 152 1 257 591 3.2 40
2% 360 152 1220 628 3.6 40
3* 320 152 1220 628 4.0 80
4% 360 152 1220 628 3.6 40
5% 320 152 1 257 591 3.6 80
6* 400 152 1220 628 3.2 0
7* 360 152 1183 665 4.0 40
8™ 320 152 1183 665 3.6 80
9* 400 152 1220 628 4.0 0
10* 400 152 1183 665 3.6 0
117 360 152 1183 665 3.2 40
12~ 360 152 1220 628 3.6 40
13~ 400 152 1 257 591 3.6 0
14~ 360 152 1 257 591 4.0 40
15~ 320 152 1220 628 3.2 80
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A /% B /% C /%
1 0 32 0.8
2 10 34 0.9
3 20 36 1.0
4
A /% B /% C /%
—1 0 32 0.8
0 10 34 0.9
1 20 36 1.0
2.2
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(F>Fo ) o
A, B, Cs, 109, 347 1.0%.,
6.0 MPa,
5
28 d /MPa
1(A) 2(B) 3(0) 4C )
17 1 1 1 1 5.2
2% 1 2 2 2 5.6
3% 1 3 3 3 5.7
4% 2 1 2 3 5.5
5% 2 2 3 1 6.0
67 2 3 1 2 5.5
7% 3 1 3 2 5.7
Ch 3 2 1 3 5.4
9% 3 3 2 1 5.6
K1 16.5 16. 4 16.1 16. 8 50. 2
K2 17.0 17.0 16.7 16. 8 50.2
K3 16.7 16. 8 17.4 16. 6 50. 2
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A 0.042 222 222 2 0.021 111 111 4.75 Fo.05 =19

0.062 222 222 2 0.031 111 111 7.00 Fo s =19

C 0.282 222 222 2 0.141 111 111 31.75 Fo0 =99

0.008 888 889 2 0.004 444 444 Fo0p =99
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A /% B /% C /% 28 d /MPa
1% 0 —1 —1 5.4
2" 0 0 0 6.3
3" +1 0 +1 5.5
4% 0 0 0 6.2
5% +1 —1 0 5.4
6" —1 0 —1 5.0
7 0 +1 +1 6.0
8" +1 +1 0 5.6
9% —1 0 +1 5.6
10* —1 +1 0 5.3
11" 0 +1 —1 5.5
12* 0 0 0 6.4
13* —1 —1 0 5.4
14 0 —1 +1 5.8
15* +1 0 —1 5.1
8. 8 P<20.001,
; P>0.05, ;o2
P : . .
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F P.>F
2.48 9 0. 28 36. 68 0. 000 5 kK
A 0.011 1 0.011 1. 50 0.275 2
B 0.020 1 0.020 2.67 0.163 4
C 0. 45 1 0. 45 60. 17 0. 000 6 okk
AB 0.023 1 0.023 3.00 0.143 8
AC 1.000X10*? 1 1.000Xx10* 1.33 0.300 4
BC 2.500X107% 1 2.500X107° 0.33 0.588 7
A? 1. 44 1 1. 44 192. 31 <0.000 1 Hokok
B? 0.23 1 0.23 30.77 0.002 6 Jok
C* 0.52 1 0.52 69. 23 0. 000 4 ook
0.038 5 7.500X107°
0.018 3 5.833X107° 0.58 0.681 2
0.020 2 1.000Xx10*
;7 P<<0. 001 ;7 P<<0.01 ;7 P<<0.05 .
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Application and Comparison of Orthogonal and Response
Surface Design in Mix Proportion Optimization of Road Concrete

Zhang Lijuan, Meng Xinna

(Department of Basic Courses, Shijiazhuang Tiedao University Sifang College, Shijiazhuang 051132, China)

Abstract:In order to improve the reliability of test results, the sand ratio, fly ash and water reduc-
ing agent content which affect the flexural strength of pavement-concrete were taken as examples. The
difference between the orthogonal design and response surface design in the experimental design and per-
formance optimization was compared in this paper. The results show that both the orthogonal design
and the response surface design could obtain the optimal process parameters. The orthogonal design was
to obtain the optimal conditions of a given level combination with less number of experiments; but the
optimal conditions obtained by response surface design method was no longer limited to the combination
of given level, so the accuracy was relatively high, and it could also predict the performance.

Key words: orthogonal design;response surface design;data processing; performance optimization;concrete



