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Calculation model of wetting deformation based on PPR assumption-

free modeling
HE Jianxin'*?, GENG Xu', YANG Haihua'?*, GAO Pengzhan'
(1. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
2. Xinjiang Key Laboratory of Water Conservancy Engineering Safety and Water Disaster Prevention, Urumgqi 830052, China;
3. Key Laboratory of Dam Construction Safety and Disaster Prevention of Xinjiang Production and Construction Corps,

Urumqi 830052, China)

Abstract: In order to accurately describe the wetting deformation law of slope-deposit gravel soil, three groups
of samples with typical gradations were selected, and single-line consolidation wetting tests were carried out
with a consolidometer. An assumption-free calculation model of wetting deformation was established using the
projection pursuit regression (PPR) method. The results showed that the maximum value of wetting strain is
1.72%, the minimum value is 0.04%, the ratio of wetting deformation to total deformation is 11.07%

61.67% , and wetting strain increases logarithmically with increasing vertical stress. PPR technology was
applied to model construction, which avoided the limitation of requiring a predefined model form inherent in
traditional modeling methods. Statistical methods were used to compare and analyze the fitting accuracy and
prediction performance of the proposed model and the hyperbolic model for wetting deformation time-history

curves. The proposed wetting deformation PPR model has high fitting accuracy and prediction accuracy for both
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the stable wetting strain and the wetting deformation time-history curves, and can consider the effects of

multiple factors simultaneously, endowing it with favorable engineering application prospects.

Key words: slope-deposit gravel soil; wetting deformation; projection pursuit regression; calculation model
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Table 1 Gradation and related physical property indexes of test materials
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Table 2 Results of wetting deformation test by single-

line method
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Table 3 Parameters of wetting deformation model
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Fig.5 Time-history curves of test results and model-

calculated results for consolidation-wetting deformation
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Table 4 Comparison of experimental values and
calculated values of £ from the hyperbolic consolidation-

wetting model
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sy WY e BRI ORI %
400 0.27 0.28 0.01 3.70 4.18

800 0.88 0.75 —0.13 —14.77 13.95

1 1200 1.18 1.31 0.13 11.02 18.35
1600 1.52 1.83 0.31 20.30 26.26

2 000 1.72 2.64 0.92 53.49 44.71
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