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The standards for critical failure state of slope

LIN Hang, CAO Ping, LI Jiang-teng, LIU Ye-ke
(School of Resources & Safety Engineering, Central South University, Changsha 410083, China)

Abstract; In order to build the uniform failure criterion of slope, different failure criteria, the connectivity of plas-
tic zone criterion; the convergence of numerical computations criterion; the mutation of displacement criterion,
were built for the same calculation model. The elastoplastic analysis was done to the stability of slope by the method
of fast lagrangian analysis of continua three dimensions ( FLAC™). Safety factors obtained from the three criteria
were compared with that from Janbu’ s procedure of limit equilibrium. The comparative analyses were done. Results
show that connectivity of plastic zone dose not always indicate the failure of slope, safety factor obtained from the
connectivity of plastic zone criterion is in a smaller value; safety factor obtained from convergence of numerical
compulations criterion is close to that from Janbu method, but it can not show the deformation procedure of slope,
there are some artificial uncertain factor in this criterion; the relationship between slope stability and reduction fac-
tor is founded by displacement mutation criterion, and safety factor can be easily obtained by curve fitting which
shows good correlation with the monitoring data; the displacement mutation criterion has high degree of precision
and clear physical meaning.
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Fig. 1  Stress distribution of unit
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Fig. 4 Flow chart for solution of safety factor
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