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Distribution characteristics of force and stability analysis of slope
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Abstract: It is worthy of researching the force distribution and stability analysis during the progressive failure process of slope.
The five sorts mechanical failure mechanisms are proposed for the thrust-type and tract-type landslide respectively, the another
five sorts existence modes of the thrust-type slope status on site also suggested, the forward direction of slope failure is defined.
The characteristics of progressive failure of slope can be described as: the failure mode of slope obeys the geo-material rule
under the peak stress state, the critical stress state moves forward step by step under the condition that the slope failure occurs.
The sliding force is greater than that of frictional resistance along the sliding face in the destruction zone. The bearing stress of
geo-material reaches the maximum and its vector sum is equal to zero on the critical state. The frictional resistance is the same
as the sliding force quantitatively in the stable and less-stable zones along sliding face, the pressure is equal to the reaction
quantitatively in the entire sliding face. There exist force and moment balances under the critical state during the progressive
failure process, when the shear and tensile failure occur by using the slice block method. The bearing stresses occur under the
limit stress state, and the stress vector sum is equal to zero under the critical state for the tensile and shear failure. The rigid,
flexible and rigid-flexible design methods are proposed for the protective measures of slope, and their location is also suggested.
The failure ratio, failure percentage, failure area percentage, mechanical failure and engineering failure are defined respectively,
and they can be used to evaluate the stability of slope. The force distribution rules of sliding face is analyzed during the
progressive failure of slope. The conventional definition of stability factor which is equal to that of the frictional force is
divided by sliding force along sliding face). The case studies indicate the main thrust method (or main traction method),

comprehensive displacement method, surplus displacement

method and tensile failure method are feasible to evaluate E4TH:. BEXEARB2ELE EHE (41372363, 41641027,
the stability of slopes tensile failure method are feasible to 50879044); =WRJR ST AR MK FE R ITH (0001212015CC60005))
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evaluate the stability of slopes.
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Fig. 2 Five sorts of failure modes of trust-type landslide
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Fig. 4 Five sorts of failure modes of traction-type landslide
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Fig. 5 Five sorts of existence modes of slopes
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Table 2 Stability factors of present stable method (F,,,), frictional resistance variation (£f), comprehensive sliding-resistance method

(Fcsrm), main thrust method (Fymy), comprehensive displacement method (Fcpy) and surplus displacement method (Fspy)

under the critical state change from the 8" to the 13™ slice block

/§\
ﬁ% con con con

F F' F K F Fo Fou Fesen Fesrn B

v x y x y
MTM FMTM FMTM FCDM FCD FCDM F;DM F;DM

F;

SDM

8 0.83360.65720.79560.85290.85940.85380.14023.18470.79470.20250.01990.15121.225881.225881.22580.18700.0333 0.1393

9 0.71660.57490.68710.88660.89580.88790.12532.90420.70400.09950.0048 0.07521.152981.152981.15290.09200.0109 0.0690

10 0.62630.51130.60310.91700.92590.91870.11332.6783 0.63070.05190.00240.0391 1.097621.097621.09760.04150.0665 0.0308

11 0.5659 0.472 0.54730.94120.95370.94300.10512.53850.65790.02860.0014 0.02111.062091.062091.06200.01760.0032 0.0124

12 0.48690.42850.47630.98100.98740.98200.09422.3862 0.50780.00570.00110.00181.017071.01707 1.017 0.00290.0011 0.0020

13 0.45550.41560.4487 1 1 1

0.08982.34330.4773

0 0 0 1 1 1 0 0 0
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