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Optimization algorithms for parameters of generalized Usher model of settlement prediction//XU Xiao-jian' GAN Hong?
ZHANG Jin-lun® 1. Wuhu Geotechnical and Survey Design Institute  Wuhu 241000 China 2. Anhui University of Technology

and Science  Wuhu 241000 China

Abstract To improve the prediction accuracy of settlement of soft clay roadbed the generalized Usher model originally for

resources forecast was introduced in the settlement prediction. Based on the least square principle the differential evolution

algorithms were employed to solve the structural parameters of the model. The generalized Usher model includes the current six

kinds of models for settlement prediction the exponential curve model the Logistic model the Gompertz model the Bertalanffy

model the Weibull model and the Usher model indicating that it has more powerful flexibility and adaptability. The calculated

results of examples show that the generalized Usher model optimized by the differential evolution algorithms has high prediction

accuracy and can be applied in actual projects.
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Z cm / / / / /
cm /% cm /% cm /% cm /% cm /%
30 5.35 4.945 -7.561 4.716 -11.844 4.892 - 8.561 5.273 —-1.442 5.438 1.643
34 5.88 5.788 -1.557 5.329 -9.361 5.489 -6.650 5.974 1.592 6.188 5.245
35 6.56 5.996 -8.593 5.479 - 16.486 5.633 -14.131 6.148 -6.288 6.359 -3.070
40 7.48 6.987 -6.591 6.190 —-17.240 6.310 -15.642 6.990 -6.553 7.117 —4.849
45 7.82 7.853 0.419 6.839 - 12.567 6.920 -11.509 7.755 —-0.830 7.745 -0.964
48 8.05 8.297 3.070 7.195 -10.626 7.254 -9.888 8.164 1.415 8.069 0.236
50 8.38 8.561 2.155 7.418 —-11.484 7.463 -10.943 8.413 0.394 8.267 -1.353
55 8.59 9.108 6.036 7.926 -7.734 7.940 —-7.567 8.951 4.208 8.705 1.334
60 8.84 9.515 7.634 8.366 -5.367 8.357 -5.464 9.374 6.043 9.075 2.660
62 9.01 9.644 7.034 8.524 —-5.400 8.508 -5.572 9.514 5.592 9.207 2.192
65 9.18 9.807 6.828 8.742 -4.768 8.718 -5.033 9.695 5.613 9.391 2.300
70 9.81 10.012 2.057 9.062 -7.620 9.029 —-7.961 9.933 1.253 9.663 -1.501
75 10.04 10.153 1.130 9.331 -7.057 9.298 -7.390 10.105 0.651 9.898 -1.416
76 10.06 10.176 1.152 9.380 -6.761 9.346 -7.097 10.134 0.731 9.941 -1.183
80 10.11 10.250 1.387 9.557 -5.470 9.527 -5.767 10.229 1.176 10.103 -0.073
85 10.316 9.745 9.722 10.316 10.282
90 10.360 9.901 9.889 10.378 10.441
91 10.367 9.929 9.919 10.388 10.470
100 10.410 10.137 10.150 10.451 10.706
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