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Numerical analysis of the post-construction settlement regularity of
loess-high filled embankment based on creep test
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Abstract: In order to study the post-construction settlement regularity of loess-high filled em-
bankment, the author has conducted a series of uniaxial compression creep tests with compacted
loess, analyzed the effect of the moisture content and compaction on creep properties of compac-
ted loess. The applicability of Burger model on the relationship between strain and time of the
compacted loess is verified. With this model as the constructive FLLAC3D is used to calculate the
settlement of post-construction of the loess high embankment. The results show that the deform-
ation rate of the sample is larger at axial instant loading and as the time goes on, the deformation
rate decreases and tends to be stable; with the moisture content the creep deformation of loess is
increasing, the degree of compaction get lower with the improvement of compact degree. The
post-construction settlement is more sensitive to the compaction standard of the loess. The post-
construction settlement is a linear relation with moisture content and compaction degree within a
certain range. The inflection point position on the v,z curve of high earth filling work post settle-
ment can be used to estimate the stability time of the post-construction settlement. The lower of
the compaction degree of filling materials, the higher moisture content of the filling materials will
be, the more rear of the inflection point is, the longer of the post-construction settlement to sta-
ble will be.
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Tab.1 Physical properties of the loess samples
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Tab. 2 Parameter of Burger model

o/ Ew/  Ex/ / w/
kPa  MPa MPa (MPa-+h) (MPa-*h)
100 10.49 53.41 3672.22 17.65 0
200 11.11 96.16 7 628. 26 39. 65 0.974 0
400 13.36 85.49 14 775.71 33.10 0.978 3
800 14.96 74.40 12 002.48 8.91 0.965 0
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Tab. 3 Physical and mechanical parameters of the base rock

AE KRN NEEM SRR

HER N em ) okPa ¢/()  E./MPa
Q! 18. 60 45 22 22.17
Q! 19. 50 70 26 36. 23
Q! 20. 00 95 36 37.69
N 21. 20 90 20 38.15

J 22.00 80 18 301. 90
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Tab.4 The modulus of compression of loess-high filled embankment in different water content and pressure
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1 &) o/kPa

8% 12% 17% 22% 0.9 0.93 0. 95 0.98
100 15.78 9.78 7.99 9.56 7.38 8.23 7.43 8.22
200 18. 74 13. 60 11. 59 11. 66 9.25 10. 97 10.73 11.94
400 16. 42 19. 97 12. 66 16. 73 16. 32 18. 87 20. 09 22.19
800 50. 46 32.03 13. 06 10. 92 14.52 18. 90 28.02 37. 88
1 200 61.72 22. 29 16.12 16. 72 16. 21 16. 51 29. 48 53.16
1 600 56. 92 21.75 25.11 30. 84 22.23 22.29 27.68 48. 96
2 000 157. 04 37. 74 38. 65 9.56 29.18 26. 59 29. 07 39.79
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Tab.5 The creep parameters of Burger model when w=12% .£=0. 90
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