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Quantitative design method of optimal ratio of transparent
soft soil similar materials

LI Congcong(®, XIE Peng * LI Zhaojie®, GENG Xipeng
(School of Civil Engineering and Architecture, Hainan University, Haikou 570228, China)

Abstract: In order to study the transparency and similarity requirements of transparent soft soil simulants,
transparent cemented soil was synthesized using fused quartz sand, nano-silica, n-dodecane, and 15# white oil
as base materials, guided by an orthogonal experimental test. Key physical and mechanical parameters (unit
weight y, internal friction angle ¢ and cohesion ¢) were quantified through ring knife tests and consolidated fast
shear test. Combined with multiple linear regression analysis and support vector machine evaluation model, the
optimal mix ratio integrated design method of transparent similar materials was developed. The results show
that the synthesized transparent cemented soil replicates the physical-mechanical properties and compression
behavior of natural soft soil. Based on the multivariate linear regression equations and support vector
regression model obtained by orthogonal test data fitting and machine learning, an integrated design method of
optimal mixture ratio and geometric similarity constant is established.
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B3R

RxS1 EPRRKELTEILELKEER

WS FEEyNm®)  AEEMe(°) HiRJickPa WS FEEyNm®)  AEEMe(°) HiRJickPa
1 15.78 23.26 30.0 46 16.39 20.22 28.1
2 15.48 18.70 14.2 47 15.39 19.69 15.8
3 14.53 18.69 8.0 48 14.28 17.59 8.0
4 14.36 20.86 20.0 49 14.51 25.16 18.8
5 13.02 2222 13.0 50 13.19 20.80 133
6 12.53 18.30 43 51 12.53 18.56 3.6
7 14.91 27.07 9.0 52 14.95 25.98 9.1
8 14.53 23.71 5.0 53 14.02 23.92 4.9
9 12.87 15.40 23 54 12.94 16.24 2.3
10 16.13 20.03 31.0 55 13.69 24.89 279
11 15.87 17.74 18.0 56 13.54 22.53 14.2
12 14.19 18.73 7.4 57 12.59 15.92 9.0
13 14.93 24.55 18.0 58 15.39 27.22 19.6
14 13.38 21.30 12.8 59 14.26 25.36 12.1
15 12.56 19.23 3.7 60 13.58 15.89 4.0
16 14.96 25.01 8.3 61 13.58 26.55 10.2
17 13.79 24.17 4.9 62 12.98 22.14 52
18 12.97 14.82 25 63 15.29 15.66 2.6
19 17.12 21.16 26.8 64 15.49 22.15 26.5
20 15.92 18.62 16.0 65 15.24 20.19 15.6
21 14.36 17.75 8.2 66 12.64 16.22 8.8
22 14.63 23.36 18.0 67 15.36 26.54 18.5
23 13.22 21.76 132 68 13.54 23.59 132
24 12.57 18.65 4.1 69 13.69 16.44 3.6
25 14.94 26.01 8.5 70 13.48 26.58 12.1
26 14.33 23.95 5.1 71 13.25 21.25 6.4
27 12.91 15.22 2.6 72 14.25 18.22 3.5
28 15.64 21.14 28.4 73 14.59 26.56 27.8
29 15.56 18.63 15.0 74 1591 25.24 14.9
30 14.15 18.72 7.6 75 16.11 23.85 8.6
31 14.54 24.86 19.5 76 15.91 27.01 15.6
32 13.34 21.68 13.1 77 13.51 26.11 14.9
33 12.54 18.77 39 78 12.75 19.54 4.2
34 14.93 26.03 8.4 79 14.62 24.23 11.8
35 13.95 23.85 5.0 80 15.21 21.55 7.4
36 12.96 15.16 24 81 13.92 17.62 3.1
37 16.54 20.09 275 82 13.85 24.23 28.6
38 15.78 19.54 13.8 83 14.62 21.85 14.1
39 14.34 18.69 7.8 84 15.21 15.46 9.1
40 14.38 23.68 17.9 85 13.81 25.62 14.2
41 13.25 20.89 12.6 86 13.93 24.81 11.9
42 12.55 19.08 4.0 87 14.21 17.22 5.1
43 14.95 26.12 8.9 88 15.12 25.16 12.0
44 14.13 23.94 4.8 89 16.11 22.11 6.8
45 13.01 16.26 2.5 90 13.54 16.21 2.8
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