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1

Table 1 Displacement of small deformation calculation

A B C
Ul U2 U Ul U2 U Ul U2 U
1.0 0.017 —0.348 0. 349 —0.020 —0. 200 0.201 —0.039 —0.092 0. 100
1.1 0.012 —0. 366 0. 366 —0.033 —0.204 0. 207 —0.051 —0.092 0.105
1.2 0.005 —0.385 0. 385 —0.048 —0.208 0.214 —0.065 —0.091 0.112
1.3 0.001 —0.404 0. 404 —0.060 —0.216 0.224 —0.077 —0.092 0.119
1.4 —0.011 —0.423 0.423 —0.077 —0.221 0.234 —0.093 —0.087 0.127
1.5 —0.030 —0. 447 0. 447 —0.105 —0.225 0. 249 —0.121 —0.075 0.142
1.6 —0.055 —0.475 0.478 —0.143 —0.231 0.271 —0.161 —0.052 0.169
1.7
2
Table 2 Displacement of large deformation calculation
A B C
Ul U2 U Ul U2 U Ul U2 U
1.0 0.018 —0.343 0. 344 —0.017 —0.198 0.199 —0.036 —0.092 0.099
1.1 0.013 —0. 360 0. 361 —0.029 —0.202 0. 204 —0.048 —0.092 0.104
1.2 0. 007 —0.378 0.378 —0.043 —0.206 0.211 —0.061 —0.091 0.110
1.3 0.001 —0.396 0.396 —0.054 —0.213 0.220 —0.072 —0.092 0.116
1.4 —0.008 —0.414 0.414 —0.071 —0.217 0.228 —0.088 —0.088 0.124
1.5 —0.022 —0.434 0. 434 —0.091 —0.222 0. 240 —0.107 —0.081 0.134
1.6 —0. 040 —0.456 0.458 —0.118 —0.227 0. 255 —0.135 —0.068 0.151
1.7 —0. 060 —0.483 0. 486 —0. 148 —0.234 0.277 —0.169 —0.051 0.176
1.8 —0.130 —0.567 0.581 —0.254 —0. 247 0.354 —0.307 0. 047 0.311
1.9 —0.297 —0.754 0.811 —0. 500 —0. 266 0. 566 —0.609 0.265 0.665
2.0 —0.488 —0.950 1. 068 —0.767 —0. 286 0.818 —0.926 0.481 1.043
2.1 —0.677 —1.134 1. 321 —1.022 —0.307 1. 068 —1.228 0.666 1. 397
2.2 —0. 866 —1.302 1. 564 —1.269 —0.324 1. 309 —1.513 0. 841 1. 730
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Comprehensive criterion for the slope failure in
strength reduction FEM based on ABAQUS

Cai Lujun', Ma Jianjun',Zhou Dahua® ,Liu Song*®,Pan Xin®

(1. Hubei Province Key Laboratory of Systems Science in Metallurgical Process.
Wuhan University of Science and Technology, Wuhan 430065, China;
2. Shiyan-Baibe Expressway Construction Administration, Shiyan 442000, China)

Abstract;: The key to analyzing slope stability using FEM strength reduction method is to determine
whether the slope reaches its limitation. Presently, there are mainly three criteria of unstable slopes:
the non convergence of FEM calculation, the abruptness of slope displacement and the connectivity of
plastic zone on potential slip surface. Based on the analysis of the advantages and disadvantages of the
three methods. a comprehensive criterion is suggested for slope stability: the small deformation FEM
with the criterion of non convergent calculation is calculated first, followed by a large one with the cri-
terion of displacement abruptness. The stability of an ACADS example slope and a foundation slope
are analyzed with ABAQUS. The analysis is compared with the results obtained by adopting the Bish-
op method. It is found that the discrepancy of safety factor between the two results is close, which
proves the feasibility of the proposed criterion.
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