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Three-dimensional stability analysis of stratified rock slope
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Abstract: The anisotropic characteristics of stratified rock mass are described by ubiquitous-joint model; the calculation method of
safety factor based on ubiquitous-joint model is proposed; then the relationships between stratification dip angle £, inclination and
slope stability are analyzed by FLAC3D. The results show that (1) for bedding rock slope, when the angle « between inclination of
slope and rock stratum is small, the slope safety factor decreases, increases and then decreases with the increase of f; when f =

20—30°, the safety factor reaches the minimum value; while S =60°, it reaches maximum value; different failure modes cause the
variations of safety factor; when « is large, the relationship curve shows the decrease then increase trend to gradually increase;
according to the value of o, the stratified rock slope can be divided into two types: o <45° for strict bedding rock slope;
45° < a <90° for oblique stratified slope; (2) for reverse layered slope, when « <45°, the relationship curve shows the trend of
increase, decrease and then increase; the variation degree of each curve is almost the same with the variations of S ; during decrease
process, the slope of curve decreases gradually with the increase of « , and the anisotropic characteristics of slope safety factor
become small; when o >45°, the relationship curve shows the trend of monotone increasing in nonlinear form; (3) the relationship
between slope safety factor and « shows that for bedding rock slope, the safety factor increases with the increase of « ; for reverse
layered slope, when f is small (8 =150°), the slope safety factor decreases with the increase of « ; and with the increase of S

(B =1207), the slope safety factor increases while « increases.
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Fig.1 Failure criterion of stratification
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Table 1 Calculation parameters
wy WL kAt EE FED AREMA HihiRE
E/GPa U /(kN/m3) c/kPa o/ (°) o/ kPa
XA 1.44 0.21 25.98 50.0 30.0 97.0
BHRE  1.63 0.21 27.80 100.0 33.0 141.0
KIUHE  1.27 0.24 27.32 150.0 25.0 224.0
S BT 8.0 20.0 10.0
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