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Prediction of roadbed settlement by Usher model

ZHAO Ming-hua, LONG Zhao, ZOU Xin-jun
(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: Usher model, as a model for general prediction of petroleum economy and resources, is used to predict roadbed settlement
based on the process of roadbed settlement under the linear or approximately linear loading and the characteristics of the Usher curve.
Through analyzing the differential equations of the Usher model, it is pointed out that the Logistic model and Gompertz model used
for settlement prediction of foundation at present are two simplified patterns, but to the actual condition, the applicability of the Usher
model is better. The calculation methods of the parameters in Usher model are expounded; and they are applied to the calculation for
an example; the comparison of results between the three models shows a good agreement, which indicates that the Usher model
advised in predicting the subsoil settlement is reasonable. The example also indicates that the Usher model has a higher forecast
accuracy and may be adopted in engineering practice.
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Table 2 Settlement data by measured and predicted
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30 5.35 4.945 —7.561 4716 —11.844 5.273 —1.446
34 5.88 5.788 -1.557 5.329 -9.361 5.973 1.588
35 6.56 5.996 -8.593 5.479 -16.486 6.147 —6.290
40 7.48 6.987 —6.591 6.190 ~17.240 6.990 —6.554
45 7.82 7.853 0.419 6.839 -12.567 7.755 -0.831
48 8.05 8.297 3.070 7.195 -10.626 8.164 1.413
50 8.38 8.561 2.155 7.418 —11.484 8.413 0.392
55 8.59 9.108 6.036 7.926 —7.734 8.951 4206
60 8.84 9.515 7.634 8.366 -5.367 9.374 6.042
62 9.01 9.644 7.034 8.524 —5.400 9.514 5.591
65 9.18 9.807 6.828 8.742 —4.768 9.695 5.612
70 9.81 10.012 2.057 9.062 —7.624 9.933 1.252
75 10.04 10.153 1.130 9.331 —7.057 10.105 0.651
76 10.06 10.176 1.152 9.380 —6.761 10.134 0.731
80 10.11 10.250 1.387 9.557 —5.470 10.229 1.175
85 10.316 9.745 10.316
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100 10.410 10.137 10.451
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Fig.1 Measured data and predicted curves
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