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Classification of the swelling-shrinkage grade of expansive soils based on genetic projection pursuit model
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Soil Mechanics ,Chinese Academy of Sciences ,Wuhan 430071 ,China;
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Abstract; Due to the integrated effects of multiple factors,the classification of the swelling-shrinkage grade of expansive soils is
one of the most difficult problems in expansive soil treatment. Five key factors were chosen to construct the model. By construc-
ting standard samples through stochastic interpolation, we obtained the best projection direction and best projection values using
the genetic algorithm and the projection pursuit method. Then we fitted a non-linear relationship between the best projection
values and empirical values using the logistic curve function,and developed a new model for the classification of swelling-shrink-
age grade of expansive soils,i. e. , the genetic projection pursuit model. Finally, the new model was applied to actual engineering.
The results tallied well with the actual situation,and thus verified the feasibility and applicability of the proposed model. This
model can be a new method for classifying the swelling-shrinkage grade of expansive soils.
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Tab. 2 Empirical values and calculated values for expansive soils grades

¢Z3) 73] %) €79) ¢Z3)
1 63.15 6.01 43.42 11.75 99. 44 0. 560 1 0.969 —0.031
2 61.61 7.88 44,11 8.35 93.19 0. 485 1 0. 836 —0.164
3 60. 84 6.49 44, 31 7.14 88.52 0. 594 1 1.032 0.032
4 75.07 6.71 39.05 11.18 87.11 0.520 1 0. 897 —0.103
S 63.97 6.05 38.61 8.57 93.74 0.612 1 1. 067 0. 067
6 62.67 7.72 35. 86 6. 04 87.65 0. 584 1 1.013 0.013
7 64. 95 6.51 39.45 3. 64 93.27 0.532 1 0.917 —0.083
8 67.78 8. 80 35.62 12.73 88. 06 0.521 1 0. 898 —0.102
9 61.54 6.43 39.12 1. 24 98.23 0.520 1 0. 897 —0.103
10 60. 62 6.58 49. 64 6.97 93. 36 0.503 1 0. 866 —0.134
11 53.07 4.91 30. 59 18.51 80.93 1. 046 2 2.079 0.079
12 53. 85 5. 83 34.15 23.08 71.45 1. 058 2 2.110 0.110
13 50.57 5.92 31.78 24.15 83.38 1.032 2 2.044 0. 044
14 53.95 5.97 29.12 18. 60 81.53 0. 987 2 1.932 —0.068
15 53.68 5.54 29. 65 21.51 84.32 1.012 2 1.993 —0.007
16 52.95 5. 87 27.96 16.78 77.14 1.033 2 2.046 0. 046
17 53. 87 4.74 34.91 19. 14 81. 38 1. 007 2 1. 981 —0.019
18 53. 20 5.47 31.56 21.33 82.51 1.014 2 2. 000 0. 000
19 52.79 5.99 29.57 24, 44 82.55 1.034 2 2.048 0. 048
20 53.99 5.84 33.28 21.02 76.33 1.012 2 1.994 —0.006
21 47.71 3.43 23.92 29.43 69. 08 1. 426 3 2.951 —0.049
22 48. 06 3. 50 24,65 32.47 55.72 1.534 3 3.147 0. 147
23 46. 33 3.36 24. 64 27.92 60. 10 1. 492 3 3.074 0.074
24 49. 09 3.31 19. 41 34.43 59. 69 1.571 3 3.207 0.207
25 49. 69 3.59 19.73 30. 57 64,17 1. 481 3 3.055 0. 055
26 47.50 2.37 24.61 34.74 55.57 1.623 3 3.288 0. 288
27 49.73 2.06 24.76 31.18 62.21 1.538 3 3.153 0.153
28 49.03 3. 80 23.76 33. 65 55.19 1. 529 3 3.138 0.138
29 49. 40 3.33 18. 90 26. 36 63.09 1. 481 3 3.055 0. 055
30 45. 35 2.54 20. 30 30. 54 67.03 1. 560 3 3.190 0. 190
31 41. 31 1.15 9.47 53. 86 51.40 2.089 4 3.748 —0.252
32 41. 39 0.93 8.22 40. 97 44, 22 2.062 4 3.731 —0.269
33 43.17 0.76 8. 34 54.42 52.02 2.101 4 3.755 —0. 245
34 43.68 1. 20 9.69 52.94 46. 15 2.089 4 3.748 —0.252
35 42,47 1.71 10. 24 46. 81 44,77 2.030 4 3.710 —0. 290
36 40. 07 1. 26 9.28 47.45 53. 64 2.030 4 3.710 —0. 290
37 41.91 1.72 9.19 52.00 41. 25 2.113 4 3.762 —0.238
38 42. 60 0.98 8.46 53.07 44, 44 2.139 4 3.776 —0.224
39 40.53 1.13 13.93 53.50 41. 38 2.126 4 3.769 —0.231
40 41.92 1.43 10. 43 41.23 40.75 2.035 4 3.714 —0. 286
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Fig. 1 Scatter diagram of best projection values and Fig. 2 Comparison between empirical
empirical values for expansive soils grades and calculated values
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Tab. 3 Comparison of results obtained by different methods for the identification and classification of expansive soils

(%) % %) % %) . . Vaguiu
1* 60 7 36 20 80 0.820  1.521
2 50 5 36 27 66 1.200  2.458
3 47 4 24 29 70 1.391 2. 881
1* 57 6 25 33 61 1.259  2.596
5 66 7 35 14 83 0.694  1.237
6 57 5 29 20 74 1.076  2.156
7 44 4 23 24 74 1.363  2.825
9 43 1.4 16 44 56 1.880  3.592
11* 42 3.3 21 44 53 1.759  3.466
12 47 5 27 37 59 1.451  2.999
13* 44 4.5 38 14 38 1.008  1.983
14 55 6 38 14.7 38 0.810  1.497
15 63 8 42 10 84 0.564  0.976
16 53 4.2 18.5 10 41. 1.666  3.348
19 41 0. 65 13 44 51 2.010  3.697
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