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Structure of the Creep Model of Unsaturated Soil Base on Burger Model
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Abstract: The development of landslide deformation usually goes through a certain period of time. At the same
time, the landslide soil is often in a non-saturated state under the conditions of rainfall and changes of reservoir
water level. Therefore, it is of great importance to construct creep model of unsaturated soil considering the matric
suction. Based on Burge model, the mechanics of unsaturated soil, the related assumption, and the data of
unsaturated creep test of a landslide in the Three Gorges Reservoir area, an unsaturated creep model suitable for
the landslide is established. Then, the nonlinear regression algorithm is used to solve the model parameters, and the
model's rationality is verified by comparing the predicted value with the experimental value. Finally, considering
the linear correlation between model parameters and net confining pressure, the model is further amended and
verified the validity of the modified model. The constructed unsaturated soil creep model can better reflect the
unsaturated creep characteristics of landslide-zone soil, which is of great significance in predicting the long-term
deformation of the landslide.
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Table 1 Stress-strain hyperbolic function type parameters

c./KPa  (0,-0y);/kPa  2/(E,/S,) E,/S, R
50 250 0.03306 60.4961 0.7219
100 340 0.04398 45.4752 0.6197
150 240 0.02325 86.0215 0.9588
200 380 0.04993 40.0561 0.5343
300 450 0.02041 97.9912 0.8452
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Table 2 the correlation coefficient and model parameters under the confining pressure

®?2 FHBETHEESHEREMERIRAY

o /KPa D=q/o G, G, G, m 7, 7, R?
50 0.2 2.2222¢9 0.8861 0.3277 1.3486¢4 7.1946¢2 0.1101 0.9865
50 0.4 3.1155¢9 0.3679 0.2717 6.9793¢3 6.3532¢2 0.6970 0.9642
50 0.6 3.3333¢9 0.6091 0.3421 7.1276€3 5.5958¢2 0.6827 0.9878
50 0.8 3.8889¢9 1.0434 0.4265 1.2308¢4 3.1444¢2 1.8105 0.9836

Tt 3.1400e9 0.7266 0.3420 9.9752¢3 5.5720€2 0.8251 -
100 0.2 4.0889¢9 0.7787 0.6971 1.4062¢4 5.2877¢2 0.2551 0.9912
100 0.4 4.8444¢9 0.7185 0.3438 1.1742¢4 4.8693¢2 0.1794 0.9891
100 0.6 7.1338¢8 0.7001 0.5195 8.3696¢3 3.0254€2 0.3398 0.9957
100 0.8 6.3556¢8 1.2203 0.5308 1.3903¢4 1.2139¢2 0.3415 0.9843
Tt 2.5706€9 0.8544 0.5228 1.2019¢4 3.5991¢2 0.2789 -
150 0.2 5.5333¢9 0.4455 0.6852 7.9246¢3 2.0906¢2 0.1976 0.9860
150 0.4 6.0667¢8 0.8904 0.3101 1.0340¢4 3.6979¢2 0.2148 0.9993
150 0.6 6.6000¢8 0.9209 0.3949 1.6588¢4 4.6651¢2 0.2590 0.9989
150 0.8 2.4880¢9 0.8474 0.2676 9.3276¢3 1.0456¢2 0.2501 0.9973
T 2.3220e9 0.7761 0.77605 1.1045¢4 2.8748¢2 0.2304 -
200 0.2 7.5111e8 0.9489 1.4483 1.3798¢4 5.0698¢2 0.6198 0.9916
200 0.4 8.3556¢8 0.7677 0.8617 1.3027¢4 3.5100€2 0.4226 0.9896
200 0.6 6.2162¢9 1.0610 0.6945 1.6131e4 2.3986¢2 0.5305 0.9894
200 0.8 1.0044¢9 1.0046 0.6066 1.7817¢4 2.0278¢2 0.5592 0.9950
T 220189 0.9456 0.9028 1.5193e4 3.2516€2 0.5330 -
300 0.2 1.1000¢9 1.6141 0.5953 1.5898¢4 5.3862¢2 0.3221 0.9857
300 0.4 1.2000¢9 0.5641 0.5323 1.3027¢4 4.5261¢2 0.1875 0.9847
300 0.6 1.3000¢9 0.5816 0.5956 1.6131e4 2.6362¢2 0.2149 0.9831
300 0.8 1.4000¢9 1.1645 0.5426 1.7817¢4 1.5408¢2 0.1195 0.9880
15 1.2500€9 0.9812 0.981075 1.5718e4 3.5223e2 02110 -
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