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Stability study of embankment or dam with back berm on soft soil foundation
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Abstract: Putting back berm on the soft soil foundation is a method of ensuring the stability of the embankment or dam. The limit

equilibrium method is commonly used to analyze the stability of embankment or dam with back berm, but there exists a difference

between the results and the critical slope surface exist a difference according to the limit equilibrium method and its real value. In this

paper, the stability of embankment with back berm under different working conditions is analyzed with nonlinear FEM strength

reduction method. The calculation results show that its results are consistent with the real condition accorded well to the traditional

limit equilibrium method. The stability of embankment under complicated loads may be judged by maximum height of the

embankment. Actual engineering example shows that the strength reduction FEM and maximum height of the embankment were

feasible to assess slop stability.
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Fig.1 Circular failure face of homogeneous
embankment or dam
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Fig.2 Circular failure face of homogeneous
embankment with back berm
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Fig.3 Soft soil foundation under rectangular uniform load
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Fig.4 Soft soil foundation under complicated load
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Fig.5 The shape and size of calculation model
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Table 1 The calculation parameters and results
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c/kPa @/(°) c/kPa ¢/ () m FLAC Jm#i&srvk itk Bishop 7 Janbu 7
1 3 20 24 6 4 0 1: 1.5 1.15 1.17 112 1.28
2 3 20 24 8 6 0 1: 1.5 1.56 1.51 1.50 1.68
3 3 20 24 10 8 0 1: 1.5 1.91 1.82 1.86 2.01
4 3 20 24 6 4 5 1: 1.5 1.40 1.29 1.35 1.44
5 3 20 24 8 6 5 1: 1.5 1.91 1.70 1.82 1.90
6 3 20 24 10 8 5 1: 1.5 237 2.09 2.24 2.32
7 3 20 24 6 4 10 1: 1.5 1.63 1.67 1.91 247
8 3 20 24 8 6 10 1: 1.5 223 2.29 2.88 3.09
9 3 20 24 10 8 10 1: 1.5 2.79 2.95 3.57 3.65
10 6 20 24 6 4 0 1: 1.5 0.77 0.75 0.74 0.89
1 6 20 24 8 6 0 1: 1.5 1.04 0.97 1.00 1.14
12 6 20 24 10 8 0 1: 1.5 1.26 1.16 1.234 1.359
13 6 20 24 6 4 5 1: 1.5 0.86 0.80 0.83 0.96
14 6 20 24 8 6 5 1: 1.5 1.17 1.04 1.12 1.24
15 6 20 24 10 8 5 1: 1.5 1.43 1.26 1.38 1.49
16 6 20 24 6 4 10 1: 1.5 0.94 0.85 0.92 1.05
17 6 20 24 8 6 10 1: 1.5 1.26 1.13 1.25 1.36
18 6 20 24 10 8 10 1: 1.5 1.57 1.39 1.55 1.65
Bishop #: 42 51 Bishop 7:4%5¢ 51 Bishop 1482 4]

) foe AR T ) foe AR T

(a) IH9

(b) T4 10

) foe AR T

W G

(© TH 17

B 6 FLACKAEREMEX QFH) Fl Bishop KB AFIE IS HE KA B

Fig.6 Plastic deformation zone calculated by FLAC and most disadvantageous slide surface of slope with Bishop method
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Table2 The o value of different gradient slope'

S AT ko) 0 1 2 3 4 5 6 7 8 9 10
kH/AF 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
a i 1/e0 1/150 1/38 1/17 1/9.4 1/6.0 1/4.5 1/3.7 1/3.2 12.8 12.4
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Fig.8 The cuts of Soft Soil Foundation
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calculated with FLAC
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