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Effects of stratigraphic division on stability analysis of high loess slopes

LIN Xiao-yan"*, YANG Ze’, LI Ping', YANG Yong-hui’, LI Tong-lu’

Xi'an Shiyou University, Xi’an 710065 , China;3. Shaanxi Railway Instutute , Weinan 714000, China ;4. School of Geological Engineering and Geomatics,

Chang’an University, Xi’an 710054 , China ;5. China Electronic Research Institute of Engineering Investigations and Design,Xi’an 710054 , China)
Abstract: Taking the high loess slope with a slope of 45° and a slope height of 100 m in Linfen-Jixian Expressway area of
Shanxi Province as an example, different stratigraphic stratification methods are studied. The models for four stratification
methods are established by using the SLOPE/W software, and the limit equilibrium method ( Morgenstern-Price method) is
used to solve the stability coefficients of different models. The influences of different stratification methods on the stability of
the high loess slope are explored to obtain the optimal stratigraphic stratification methods. The analysis results show that the
stability coefficients calculated by different stratigraphic stratification methods are different. With the increase of the number of
stratifications, the larger the stability coefficient is, the better the slope stability is. In addition, through comprehensive
comparative analysis, the method for dividing the loess strata according to the geological era can meet the research needs of

construction engineering field. Moreover, less workload can improve efficiency and save cost, which is more significant for the

calculation and analysis of the stability of high loess slopes.
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Physical and mechanical parameters of loess samples

from borehole No. 1
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Table 1

WE  skx WEEp,  THEp, R NEEM
/m w/%  /(grem™) /(grem™) c¢/kPa @/ (°)
10 17.2 1.48 1.26 26.8 17.3
20 19.6 1.67 1.40 25.6 22.4
30 17.9 1.97 1.67 17.9 26.6
39 19.1 1.93 1.62 14.3 27.5
50 18.4 1.95 1.65 10.4 26.6
60 23.5 1.90 1.54 26.4 18.1
66 22.2 1.97 1.61 70.5 18.7
72 20.5 1.97 1.63 78.9 80.8
78 19.4 1.99 1.67 88.4 10.6
87 19.3 1.99 1.67 25.3 21.3
92 22.2 1.98 1.62 21.3 25.9
97 22.6 2.00 1.63 42.3 28.5
103 17.3 2.04 1.74 79.4 26.9
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Table 2 Physical and mechanical parameters of loess samples from

borehole No. 2

B+ PyBYE PIE i
W sokme WEREp, THEEp, BB EEfA
/m w/%  /(grem™) /(grem™?) ¢/kPa o/ (°)
20 13.2 1.69 1.49 54.7 22.9
30 14.5 1.85 1.62 7.2 29.0
40 11.6 1.72 1.54 18.3 17.6
50 18.7 1.98 1.67 94.6 18.9
60 20.6 2.00 1.66 72.4 19.6
66 15.8 1.96 1.69 78.6 20.2
72 19.7 2.00 1.67 87.9 14.7
77 19.9 2.08 1.73 92.5 23.1
82 21.1 2.04 1.68 83.5 14.2
87 20.4 1.98 1.64 55.4 21.6
92 21.6 2.03 1.67 91.8 8.5
97 17.8 2.10 1.78 77.2 28.4
102 18.4 2.07 1.75 110.6 16.1

R3 A EIWEHAFERSH
Table 3 Physical and mechanical parameters of loess samples from

borehole No. 3

W WA J1E
WIE sk WEEp, THEp, B NEES
/m w/% /(grem™) /(grem™) c¢/kPa @/ (°)
10 19.4 2.02 1.69 39.3 23.3
20 19.4 1.80 1.51 18.8 26.0
30 19.4 1.70 1.42 23.5 17.1
40 16.6 1.77 1.52 66.6 20.4
50 20.9 1.94 1.60 41.3 22.1
60 19.0 1.98 1.66 66.3 16.7
65 23.7 1.96 1.58 49.8 19.8
70 20.4 1.73 1.44 11.8 22.4
75 19.6 1.99 1.66 45.9 17.0
80 21.9 1.99 1.63 28.3 22.3
85 22.4 1.99 1.63 48.5 20.9
90 23.7 1.99 1.61 74.7 14.8
95 21.3 2.02 1.67 46.4 30.1
100 20.8 2.01 1.66 83.4 12.2
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Fig. 1 Variation of wet density of soil with depth and weighted

average values of wet density of borehole No. 1
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Table 5 Values of cohesion ¢ in different stratigraphic

stratification methods
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Table 4  Values of y and ¢
ERFL REARKC  TREBEIMBCEYIE g FEHE M
we A po/(grem™)  y/(kN-m™) @/(°)
1 13 1.96 19.6 22.7
2 13 2.01 20.1 18.9
14 1.94 19.4 19.9
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Fig.3 Variation curves of cohesive force ¢ of soil samples borehole
No. 3 with depth
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Table 6  Values of Stability coefficient F, of different stratigraphic

stratification methods

LR L1 Hifl"2 BhfL"3
F, 0.719 0.753 0.682
F, 0.747 0.768 0.692
Fy 0.753 0.781 0.706
F, 0.761 0.795 0.717
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Table 7  Differences of stability coefficient F, and relative errors

Xt eI H BEL'T BRFLT2 ERTLT3
Fs, - Fs, 0.042  0.042  0.035
(Fs, - Fs,) + Fs, x 100%  5.5%  5.3%  4.9%
Fs, - Fs, 0.014  0.027  0.025
(Fs, = Fs,) = Fs, x 100%  1.8%  3.4%  3.5%
Fs, - Fs, 0.008  0.014  0.011

(Fs, - Fsy) + Fs, x100%  1.1%  1.8%  1.5%
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