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Optimization Design Principle of Poured Cement Slurry Ratio for
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Abstract. Taking the cement slurry required to be perfused for semi-flexible pavement material as the
research object, 25 groups mix ratio were designed by orthogonal test method. This is in order to study the
influence of 6 factors including water-binder ratio, sand type, sand-binder ratio, content of expansive agent,
content of slag powder and content of fly ash on performance of cement slurry. The influence law and primary-
secondary relation of these factors on the main performance indices including working performance,
mechanical property and volume stability of cement slurry are obtained. It is concluded that considering from
the aspect of environmental protection and cost saving, the sand mixed by natural sand and artificial sand with
the maximum particle size of 1. 18 mm could be used to prepare the cement slurry for semi-flexible pavement
instead of pure natural sand. Meanwhile, the optimization design principle and the optimal mixing ratio of
cement slurry for semi-flexible pavement is determined using the optimization theory. On this basis, the
cement slurry is remixed with the optimal ratio, and its performance is tested. The test result can meet the
performance index requirements of cement slurry for semi-flexible pavement, it can be seen that the method is
feasible.
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Tab.1 Main performance indexes of cement slurry
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Tab. 2 Factors and levels of orthogonal test

KV KL W wR B B R BEKE
G A B C BED% E/% FF/%
1 0.35 a 0.10 0 0 0
2 0. 40 b 0.15 6 10 10
3 0.45 ¢ 0.20 8 15 15
4 0.50 d 0.25 10 20 20
5 0.55 e 0.30 12 25 25
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Tab.3 Cement slurry orthogonal test design
I i REHE 155 % 5 REAE
1 A B, C, D E F, 14 A; B, C, D; E5 F,
2 A4, B, G, Dy By Fy 15 43 Bs G, Dy E, Iy
3 Ay By Gy Dy E5 Fy 16 A, B, Cy D, Es F,
4 A B, C, D, E, F, 17 A, By, Cs Dy E, F,
5 Ay Bs Cs Ds Es Fs 18 Ay By €, Dy Ey Fs
6 A, B, C, Dy E, Fy 19 Ay B, Cy Ds k5 F
7 A, B, Cy D, Es F, 20 A, Bs C3 D, E, Fy
8 A, B, C, DS E, F, 21 As B, Cs D, E, F,
9 Ay B, Cs D, E, Fy 22 As B, €, Ds E, Fy
10 A, Bs €, D, B F, 23 As By C, D, E5 F,
11 Ay B, Cy D5 E, F, 24 As B, C, D, E, Fy
12 Ay B, C, D, E F; 25 As Bs C, Dy B, F,
13 A; B; Cs D, E, F,
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Tab.4 Cement slurry orthogonal test result
Re W s PUHTREE MPa HURIRAE/ MPa 60 d T-45
%5 HL 0 mn60min 7d 28d 7d 28d (1x107%)
1 17.6 20.2 24.4 4.9 9.3 25.3 47.2 3822
2 19.7 22.8 27.3 4.4 9.1 21.6 43.1 3283
3 21.2 26.2 30.9 3.7 7.8 15.5 37.0 2 040
4 27.4 30.2 36.6 3.2 6.9 12.1 32.4 1459
5 36.5 43.2 48.6 2.5 6.5 11.2 30.0 705
6 12.6 15.8 18.7 2.3 53 11.6 30.4 2 120
7 1.5 14.5 16.6 3.4 6.9 12.8 32.1 1 399
8 15.0 18.8 25.7 3.9 7.8 16.6 36.3 2 384
9 12.4 14.1 157 3.1 6.7 16.1 35.4 3236
10 12.2 12.5 12.9 2.1 54 10.2 26.4 3 035
11 1.4 11.2 12.8 2.2 5.5 9.5 25.9 2214
12 11.5 11.7 11.4 2.5 5.9 9.8 25.7 4 148
13 11.5 12.0 12.0 3.2 6.7 12.3 30.6 3614
14 9.5 9.7 10.1 2.7 6.4 11.7 29.0 2 836
15 9.8 9.8 9.8 2.4 6.3 10.9 29.0 2 902
16 10.1 10.5 10.5 1.9 5.0 8.8 24.8 2 508
17 9.6 9.8 9.8 21 53 9.6 26.2 3 856
18 9.7 9.9 9.7 1.7 4.7 8.5 24.2 3 633
19 9.0 9.0 9.7 2.3 49 9.9 28.2 2 747
20 9.5 9.5 9.7 25 56 10.6 26.5 4 276
21 88 9.0 9.1 1.8 47 10.2 26.7 3563
22 8.8 86 86 1.5 4.4 8.1 23.9 1 836
23 9.2 9.6 9.7 1.3 3.8 7.4 22.3 4 520
24 9.5 9.5 9.8 1.2 3.9 7.3 21.9 3 872
25 9.2 9.3 9.6 1.3 3.7 7.3 21.6 4 406
x5 EXRWRESTR
Tab.5 Range analysis of orthogonal test
ME Km ek gy o 08 BRK
HALRBhE 15.38 3.34 4.20 4.10 3.06 4.20
30 min izl E 19.32 3.52 5.44 5.14 4.04 5.02
60 min sl 24.20 3.38 5.90 6.90 4.30 5.18
7 d B g 2.32 0.62 0.06 0.44 0.54 1.02
28 d HifframE 3.82 0.82 0.18 0.56 0.80 1.46
7 d PiEsw 9.08 3.04 1.84 2.94  3.56 4.46
28 d Py om 14.66 4.32 2.44 2.58 4.48 5.88
60 d T-45% 1377.6 408.2 354.2 2023.2 973.6 764.0
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Fig.1 Influence of each factor on mobility
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Tab.6 Cement slurry mixing ratio optimization result
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Tab.7 Cement slurry test result after optimization
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