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Prediction of ground consolidation settlement based on measurement records and
its high accuracy

Kanayama, Motohei
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Earth-fill structures such as embankments, which are constructed for the
preservation of land and infrastructure, show significant amount of settlement during and after
construction in lowland areas with soft grounds. In this paper, an artificial neural network model
for settlement prediction is evaluated and improved using measurement records from domestic and
overseas embankment. To improve the accuracy of settlement prediction, it is proposed to add
short-term predicted values that satisfy predefined statistical criterion of low coefficient of
variance to the teach data, after which the model is allowed to re-learn and re-predict the
settlement. This procedure is repeated until all predicted values satisfy the criterion. Using the
improved network model resulted in significantly better predictions. Predicted settlements were in
good agreement with the measurements, even when only the measurements up to a consolidation stage of

35% were used as initial teach data.
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Table 1 ANN
Hyperbolic method Asaoka method ANN method
Number Totd CV of Number Tota CV of Number Tota CV of
Case of Average Average of Average Average of Average Average
Predicted  Prediction  Prediction  Predicted  Prediction  Prediction  Predicted  Prediction  Prediction
Data Ratio Ratio Data Ratio Ratio Data Ratio Ratio
@ 14 0.95 5.4% 14 0.70 19.3% 140 0.92 4.1%
(b) 13 0.88 6.3% 13 0.69 16.3% 130 0.94 1.9%
(© 12 0.89 5.1% 12 0.72 12.8% 120 1.01 0.9%
(d) 11 0.90 4.0% 11 0.77 10.3% 110 1.00 2.4%
(e 10 0.92 3.1% 10 0.80 8.4% 100 1.01 1.5%
(f) 9 0.94 2.5% 9 0.82 6.8% 90 0.99 0.9%
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