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Abstract;: Conventional methods were tested to predict the properties of soil struggle to accurately
obtain its compression modulus E,. In this study we developed a nonparametric integrated method of
optimization based on machine learning to calculate E, and compare it with the traditional model of
regression to this end. We chose 203 groups of physical and mechanical indices of samples of peaty soil

from the Kunming Metro Line 5 Exhibition Center for this purpose. Eight important physical indices

[We#s AT 2023-05-15,

(E2THR] AR AKXHFAEE ST A (41931294),

[FE—1E&] KRS (1964—) . %, I . R H & % £ TR, E-mail: rryy64@163. com,

[BEEE] EmMAE999—) . B LA A . AR F @ 8 L TR, E-mail: 1017434381 @qq. com,

(51 AR ek ss, Fmag 63, 5,202 A TMEF TR L EHHEZHMNERE S]] RAFELIXFFRCA
KA F M) .51(2) :258-268+280.
Ruan Y F,Li P H.Shi H,et al. ,2024. Prediction and settlement analysis of compression modulus of soft soil
based on machine learning[J]. Journal of Chengdu University of Technology (Science &. Technology Edi-
tion) ,51(2) :258-268+280.



%2 H o AR, % T LA S oy R £ R AR B U RO AT - 259 -

were used as the input set,and the weights and thresholds of the input layer,hidden layer,and output
layer of the BP neural network were optimized by using a genetic algorithm. The correlation
coefficient, accuracy, and root mean-squared error were used to optimize the parameters of the
algorithm,and the resulting model was applied to a variety of soils and compared with prevalent
methods in the area. Finally, the predictive performance of the proposed method was compared with
the results of the relevant empirical formula. The results showed that the GA-BP neural network-
based method was highly adaptable to the analysis of samples, converged quickly, and generated
accurate and reliable results. This method could be used to predict multiple parameters of soft soil.
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Table 1 Physical and mechanical indices of each layer of peaty soil
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Table 2 Part of the formula for the conversion of the

physical indices
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Fig.2 Process of learning of the BP neural network
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Table 3 Results of the input and output samples
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Fig.9 Comparison of predictions by multiple methods
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Table 6 Comparison of applicability of various soils

+ 1k FEA S E./MPa n B 2 A s AEEL ACC RMSE R
Il 254 5.76 78 0. 89
i+ 13 81.10 0. 36
o0 £ 5.58 30 0.86
Ve 2.74 102 0.90
#h+ 12 83. 40 0.38
FURIE S 2.79 42 0.88
NE=:S 7.12 90 0.92
bR 14 86. 30 0.31
URIES 7.02 35 0.91
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Fig. 10 Comparison of values of E, obtained by the empirical formula and the GA-BP model
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Table 7 Calculation of the empirical coefficient of

settlement
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Fig. 11 Calculation of settlement by using
multiple methods
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