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A preliminary study of the progressive failure and stability of slope with
strain-softening behaviour

SHEN Hua-zhang, WANG Shui-lin, GUO Ming-wei, GE Xiu-run
(State Key Laboratory of Geomechanics and Geotechanical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: By means of the vector sum method and strain-softening constitutive model, a method for progressive failure analysis of
strain-softening slopes is developed, which can show the processes of variations of the strain-softening slope safety factor, strength
parameters, and failure state of sope and dlip. Based on this, progressive failure progress of slope with strain-softening behavior can
be simulated. Numerical results are compared to those of the limit equilibrium methods, showing the validity of the proposed
method. It is shown that the vector sum method safety factor are in between peak and residual safety factors by the
limit equi librium method; the strength parameters of the main part of slip surface are at the peak value, and the
other at the residual value; the proposed method compensates for the defect of the traditional limit equilibrium
methods failing to provide a realistic safety factor of slope with strain-softening behavior. The strength weakening zone
isfound to be consistent with the failure zone in the slope. In the shearing process, the strain-softening behavior first occurs
at the toe of the slope, and the strength parameters reduce to the residual value at the toe of the slope; then
new strain-softening behaviors occur at the adjacent zone and then enter the residual state; finally the
progressive failure develops from the toe of slope to the top of the slope. As the process continues, the
progressive failure gradually develops and the safety factor decreases until the end of the progressive failure
is reached. The safety factor increases with the increase of residual soft parameter, and the position of critical dip surface moves
towards shallow, resulting in an increase of the vector sum method safety factor.
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