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Discrimination and Classification of Expansive Soil Based on

Logistic Regression Model

GAO Wei-dong
(School of Geography, Geomatics and Planning, Jiangsu Normal University, Xuzhou 221116, China)

Abstract : According to Code for highway engineering geological investigation ( JTG C20—2011), three indices,

namely, free expansion rate, plasticity index, and water content of soil under standard moisture absorption, were

selected as the factors for synthetic evaluation of expansive soil. The swelling potential of expansive soil was divided

into four grades: non-expansive, weakly expansive soil, moderately expansive, and strongly expansive. With the

soil samples along a highway as an example, the ordinal Logistic regression model of swelling potential classification

was established by using SPSS software and was applied to testing other cases. The predicted results were in good a-

greement with the actual. The results indicate that the ordinal Logistic regression model performs excellently, and

can objectively reflect the complicated situation of expansive soil classification, thus is of good prospect in practical

engineering.
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Table 1 Criterion of identifying expansive soil
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Table 2 Classification of swelling potential
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Table 3 Samples of expansive soils

Gppn  HHIZHOR OBRERSRC PR ki
F./% 1, BKEWS % FRER
1 25 16.5 2.8 1
2 24 18.9 4.3 1
3 31 17.3 3.2 1
4 31 26.3 4.3 2
5 38 22.6 4.0 2
6 27 26. 4 4.3 2
7 40 23.4 4.0 2
8 48 28.6 4.9 2
9 44 29.6 4.5 2
10 48 32.7 5.3 2
11 46 35.5 5.4 3
12 54 31.1 6.2 3
13 55 42.6 6.0 3
14 64 39.0 8.5 3
15 71 48.9 9.5 4
16 71 38.7 7.9 3
17 60 53.3 7.0 4
18 % 54 31.1 6.2 3
19 % 47 29.7 5.8 2
20 % 38 19.4 3.8 2
21 % 69 48.3 7.6 4
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Table 4 Swelling potential probability and discrimination

grade
+HE  m ) 3 Ty TR FIHIFH
1 1.00 0. 00 0.00 0. 00 1 1
2 0.96 0.04 0.00 0. 00 1 1
3 0.99 0.01 0.00 0. 00 1 1
4 0.00 1. 00 0.00 0.00 2 2
5 0.03 0.97 0.00 0. 00 2 2
6 0.01 0.99 0.00 0. 00 2 2
7 0.01 0.99 0.00 0. 00 2 2
8 0.00 0.99 0.01 0. 00 2 2
9 0.00 1.00 0.00 0.00 2 2
10 0.00 0.63 0.37 0.00 2 2
11 0.00 0.17 0.83 0.00 3 3
12 0.00 0.17 0.83 0.00 3 3
13 0.00 0.00 1.00 0.00 3 3
14 0.00 0.00 0.99 0.01 3 3
15 0.00 0.00 0.00 1.00 4 4
16 0.00 0.00 0.98 0.02 3 3
17 0.00 0.00 0.01 0.99 4 4
18+  0.00 0.17 0.83 0.00 3 3
19 0.00 0.92 0.08 0.00 2 2
20«  0.46 0.54 0.00 0. 00 2 2
21« 0.00 0. 00 0.03 0.97 4 4
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