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The Establishment and Evaluation of the Prediction Model of Subgrade Compaction Degree
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Abstract: Subgrade compaction is closely related to the quality of the road and directly affects the stability and durability of the
project. In order to establish the prediction model of subgrade compaction, carry out the field test of subgrade compaction,
through the control of the number of rolling, rolling speed and water content of the test method on the compaction of the law, the
use of nonlinear regression, decision tree, support vector machine, neural lattice and XGBoost algorithms to establish a six
compaction prediction model, and its prediction performance evaluation. The conclusion shows: The subgrade compaction
degree is positively proportional to the number of rolling times and inversely proportional to the rolling speed. When the water
content is at the optimal water content, the subgrade compaction is maximum. The effects of water content, number of rolling
times and rolling speed on compaction are reduced in order; the support vector machine model has a poor prediction effect on the

training set, and the decision tree model has a poor prediction effect on the prediction set, which is not applicable to the
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prediction of subgrade compaction; the two nonlinear regression models of the power function and the logarithmic function, and

the two machine learning models of the neural network and the XGBoost are applicable to the prediction of the compaction degree

of the subgrade. The prediction performance of machine learning is higher than the nonlinear regression model.
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Table 1 Subgrade compaction test programme

sy IR E ] e BIE OBIE
PR ow FRF) R e TR
/% (km/h) /% (km/h)

1 6 2.0 14 15 8 2.5 18
2 6 2.0 16 16 8 3.0 14
3 6 2.0 18 17 8 3.0 16
4 6 2.5 14 18 8 3.0 18
5 6 2.5 16 19 10 2.0 14
6 6 2.5 18 20 10 2.0 16
7 6 3.0 14 21 10 2.0 18
8 6 3.0 16 22 10 2.5 14
9 6 3.0 18 23 10 2.5 16
10 8 2.0 14 24 10 2.5 18
11 8 2.0 16 25 10 3.0 14
12 8 2.0 18 26 10 3.0 16
13 8 2.5 14 27 10 3.0 18
14 8 2.5 16
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Fig.1 Average value of subgrade compaction
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Table 2 Predictive model parameters
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Table 3 Evaluation of prediction model performance
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TR 0.259 6 0.118 0 0.343 6 0.972 6 0.364 6 0.193 0 0.439 3 0. 896 7
TR EREL 0.2819 0.138 1 0.371 6 0.967 9 0.318 7 0.1520 0.389 9 0.918 6
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