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Abstract: Slope stability is an important research field, and the Swedish arc method is a tradition-
al calculation method used in soil engineering. In this study, three calculation models of slope
failure were constructed based on the assumption of the non-existence of inter-slice force. Then,
the analytical formula of slope stability was obtained by dividing the horizontal soil slice using the
integral form. Upon comparing the results of the five examples, we find that the solution of the
horizontal integral form was less complex and that the slope stability factor was lower, unlike
others, but the maximum error was not more than 13% compared with the Bishop method.

These findings indicate that the horizontal slice model can obtain a relatively safe stability factor

O WHRBEH:2016-04-25
EETB JEYmRHEB ARV A4 35 H (2016011057 s LA #H T = S A R RHA R BESE I H (ZC2016150) ; H Je i A& LA
BEBIE AL 45 9% L 3508 42 30 H (2Y20150203)
EZ B EARA983—) B A5 A, P, N A 30 A e M 5Y . E-mail: yllu@cidp.edu.cn,



%39 % 3

compared with other methods. Furthermore, the inter-slice force can be used to simplify the cal-
culation. The stability factor was also smaller, because the moment was balanced but not the
force in the soil slice. In the horizontal slice model, the distances of the arm were not the same
between the sliding forces produced by gravity and resistance, thus leading to an error in the
slope stability analysis. Then, the sliding moment is amplified, finally leading to a smaller stabil-
ity factor, which can be calculated by the horizontal slice method with integral form in the lower
bound. However, in the vertical slice model, the calculation of the stability factor can be simpli-
fied as the ratio of sliding force to resistance. Such a failure to consider the arm, however, can
lead to minor errors. For both the horizontal and the vertical slice model, the calculation of the
common points was simplified by not considering the inter-slice force. As long as the geometric
and boundary conditions are clear, then the analytical solution of the stability factor can be ob-
tained. The main advantage of the horizontal slice method with integral form is that the calcula-
tion interval is smaller and it can be applied to multi-layer soils than the vertical slice method.

Therefore, the proposed method has significance in evaluating the slope stability and can also pro-
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vide a new idea to calculate the complex slope in the field of practical engineering.

Key words: slope stability; Swedish method; horizontal slice model;error analysis
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Fig.1 Slope failure model
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Table 1 Results comparison (Take the failure of toe slpe circle as an example)
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Ffl 1 —3 10 10.44 1.56 1.48 5.12
Hpl 2 30 43.69 53 1.77 1.57 11.29
Fl 3 —0.44 8.21 2.09 1.96 6.22
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Table 2 Results comparison (Take the failure of bottom slope circle as an example)

MR EERBF

=R AR @ /m AR b/ m 42 r/m fEi 4k Bishop ¥ KA WRERNY
B 4 18 66 85 2.081 1.932 7.16
34.77 110.51 117.75 1.102 1.044 5.26
40.38 115.76 125.81 1.169 1.026 12.23
BB 5 47.74 119.38 134.84 1.245 1.171 5.94
53.09 128.99 143.96 1.300 1.134 12.75
59.20 134.72 152.13 1.365 1.298 4.91
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Fig.3 Vertical slice
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