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THREE-DIMENSIONAL STABILITY ANALYSIS OF ROCK SLOPE WITH
STRENGTH REDUCTION METHOD
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Abstract: The strength reduction method(SRM) is mainly used for two-dimensional slope stability analysis. In
order to verify its feasibility for the stability analysis of three-dimensional issues, two benchmark problems, i.e.
planar slide and wedge slide, are selected; and the safety factors are calculated by SRM. The obtained safety
factors agree well to the analytical solutions by E. Hoek and J. W. Brown; and the modeled sliding direction is also
almost the same as the hypothetical one. In the analysis, solid elements are used to model the behavior of structural
planes, so the influences of their thickness and element intensity on modeling precision are further investigated.
For blocks cut by planar structural planes, the influence is limited when the thickness is 1/10 - 1/200 of the block
height. Compared with the displacement criterion of characteristic points, the entirely run-through criterion of
plastic zone is more rational for its theoretical coherence to the theory of limit equilibrium and its easy use in
application. The stability of a pentahedron block is further analyzed to verify the applicability of the method.
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Fig.1 Calculation model of three-dimensional mesh for a

planar landslide
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Table 1 Geometrical parameters of wedges

. IR AR AR A% \
frC) ) fiira/(C) iA0/(°) ] 398.30 m. FAFEAAEFE 64.89 m, Stk 4 229
e 115 45 120 40 F AL, 21109 ANPU AR G
PEELL Al 245 45 240 60
T 180 10 180 0
b 180 60 180 60
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Fig.6 Three-dimensional calculation model for a pentahedron
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Fig.7 Development of plastic zones in the slip surface during

(b) F = 1.590

(c) F =1.595

(d) F =1.600

strength reduction(shaded areas are in elastic state)
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Table 2 Influence of structural plane thickness on calculation
safety factor Fg
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Fs 1% Fs 1%
H/10 1.210 1.865 H/10 1.630 0.610
H/20 1215 1.460 H/20 1.680 2.439
H/50 1.221 0.973 H/50 1.680 2.439
H/100 1.220 1.054 H/100 1.635 0.305
H/200 1.215 1.460
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Table 3 Influence of interface element density on calculation

factors F;
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LT Fs 1% T Fs 1%

2775 1.220 1.054 600 1.695 3.354
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595 1.222 0.933 384 1.665 1.524
300 1.222 0.892 216 1.623 1.037
91 1.220 1.054 150 1.610 1.829
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Fig.13 Statistics results of sliding direction calculation
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