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Abstract The topping failure of rock slope in geological environment is a widespread phenomenon which is
particularly important to predict the response by means of simulation method scientifically. Based on the shear
strength reduction of jointed finite element method(JFEM-SSR) the deformation and damage mechanisms of the
topping rock slope are researched. The rock block and joints attributes can be considered at the same time by
JFEM-SSR method and nonlinear contact relation of rock layer or rock block can also be reflected fully. In the
process of obtaining the stress displacement and plastic zone of slope the stability factor can be got. Firstly a
toppling failure examples provided by R. E. Goodman and J. W. Bray is calculated proving the reliability of the
method. Then based on JFEM discrete fracture network(DFN) is used to establish geological model of a cutting
slope on Guangle highway applying JFEM to analyze the deformation and failure mechanisms influencing factors
for stability. Influences of groundwater seepage earthquake action dip angle of rock stratum and the rock face
thickness on the deformation and failure of slope are mainly discussed so as to provide a basis for engineering design.
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Table 1 Statistics of joint geometric parameters

/ /m Im 1%
(7

| n - - = - = —
J1 38 2.1 0.4 34 1.2 0.7 0.15

! J2 80 23 0.5 2.0 1.0 0.5 0.10
J1 38 52 0.8 — — — —

. J3 39 36 11 — — — —

I Voronoi 0.6 m*
2

Table 2 Mechanical parameters of rock in each

layer of slope

/
(kN -m 3

MpPa  ¢/MPa

ol mpa  “
I 227 00 0031 271 2000 0.30
I 258 01 0240 355 5000 0.27
1l 272 02 0370 414 7500 0.25
3

Table 3 Joint mechanicd parameters

/ ol(F / /

MPa 1 1

MPa (MPa-m %) (MPa-m °)
J1 0 0 23 100 000 10 000
J2 0 0 27 250 000 10 000
J3 0 0 34 250 000 10 000
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Fig.9 Nephogram of maximum total displacement of

excavation slope
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Fig.10 Fq-d relationship curve of excavation slope
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