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Stability analysis of rock slope based on improved Sarma method
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Abstract: The glide of simple heterogeneous rock slope was taken as research object, a mechanical
model based on Sarma method was built. According to the static equilibrium condition of rock
slope block, the relationship between critical acceleration coefficient and lateral normal pressure
was got. The formula of critical acceleration coefficient was deduced, and the safety stability
factor of slope under the condition of seismic intensity was got. The function relationship between
safety stability factor and critical acceleration coefficient was analyzed, and the traditional Sarma
method was improved by using the function relationship. Calculation result shows that the
function relationship between safety stability factor and critical acceleration coefficient is
monotone decreasing. Compared with the traditional Sarma method, the improved Sarma method
does not need iteration, and does not exist convergence problem. The calculation number of
example is only 6, and the calculation result meets requirement. 1 tab, 3 figs, 12 refs.
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Fig. 1 Mechanical model of Sarma method
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Fig. 2 Function relationship between F and g,
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Tab. 1 Calculation result
F; i Ibi bi/m | ¢;/kPa | ¢;/rad ¢’ /kPa (/:/, /rad | W;/kN |U,;/kPa | a;/rad e; S; R; o;/rad | P;/kPa
1 3.56 34.1 28.4 48.5 0.0 967 42 46.0 6.2 | 151.8 175 0 42.4
2 6. 26 32.8 30. 8 43.0 32.1 852 41 46. 4 0.6 | 272.6 297 65 41.3
3 4. 26 38.5 32.7 46. 8 18.7 591 39 42.1 0.8 ] 195.3 221 49 39.6
1.0 0.038 7
4 6. 25 36.8 36.6 38.6 23.0 539 44 48. 4 0.9 | 310.2 346 42 48.3
5 5.27 37.3 38.5 36. 3 25.9 863 50 49.5 0.8 | 265.5 302 50 46. 3
6 4. 37 31.2 41.6 39.7 0.0 429 41 39.4 1.0 | 137.7 176 0 43.7
1 3.56 31.0 26.1 44,1 0.0 967 42 46. 0 8.9 ] 138.0 159 0 42. 4
2 6.26 29.8 28.4 39.1 29.7 852 41 46. 4 0.6 | 247.8 270 65 41.3
3 4. 26 35.0 30. 2 42.6 17.1 591 39 42.1 0.8 | 177.5 201 49 39.6
1.1 0.032 0
4 6.25 33.4 34.0 35.1 21.1 539 44 48. 4 1.0 | 282.0 315 42 48.3
5 5.27 33.9 35.9 33.0 23.8 863 50 49.5 0.7 ] 241.3 275 50 46. 3
6 4.37 28.4 38.9 36. 1 0.0 429 41 39.4 1.0 | 125.2 160 0 43.7
1 3.56 28.4 24.2 40. 4 0.0 967 42 46.0 14.0 | 126.5 146 0 42. 4
2 6.26 27.3 26. 4 35.8 27.6 852 41 46. 4 0.6 | 227.2 248 65 41.3
3 4.26 32.1 28.1 39.0 15.7 591 39 42.1 0.8 ] 162.8 184 49 39.6
1.2 0.024 4
4 6.25 30. 6 31. 8 32.2 19.4 539 44 48. 4 1.0 | 258.5 288 42 48. 3
5 5.27 31.1 33.5 30. 2 22.0 863 50 49.5 0.7 1] 221.2 252 50 46. 3
6 4.37 26.0 36.5 33.1 0.0 429 41 39.4 1.0 | 114.7 147 0 43.7
1 3.56 26.2 22.6 37.3 0.0 967 42 46. 0 28.0 | 116.7 134 0 42. 4
2 6.26 25.2 24.6 33.0 25.8 852 41 46. 4 0.6 | 209.7 229 65 41.3
3 4.26 29.6 26. 3 36.0 14.6 591 39 42.1 0.8 | 150.2 170 49 39.6
1.3 0.015 1
4 6.25 28.3 29. 8 29.7 18.0 539 44 48. 4 1.0 | 238.6 266 42 48.3
5 5.27 28.7 31.5 27.9 20.5 863 50 49.5 0.6 | 204.2 232 50 46. 3
6 4. 37 24.0 34.3 30.5 0.0 429 41 39.4 1.0 | 105.9 136 0 43.7
1 3.56 24.3 21.1 34.6 0.0 967 42 46. 0 226.0 | 108.4 125 0 42.4
2 6. 26 23.4 23.0 30. 7 24.2 852 41 46. 4 0.6 | 194.7 212 65 41.3
3 4.26 27.5 24.6 33.4 13.6 591 39 42.1 0.8 ] 139.5 158 49 39. 6
1.4 0.002 5
4 6.25 26.3 28.0 27.6 16. 8 539 44 48. 4 1.1 | 221.6 247 42 48.3
5 5.27 26.6 29.6 25.9 19.1 863 50 49.5 0.6 | 189.6 216 50 46. 3
6 4,37 22.3 32.4 28.3 0.0 429 41 39.4 1.0 98.3 126 0 43.7
1 3.56 22.7 19.8 32.3 0.0 967 42 46.0 | —44.0 | 101.2 116 0 42.4
2 6. 26 21.8 21.6 28.6 22.7 852 41 46. 4 0.6 | 181.7 198 65 41.3
3 4.26 25.6 23.1 31.2 12.7 591 39 42.1 0.8 ] 130.2 147 49 39.6
1.5 —0.018 0
4 6.25 24.5 26.4 25.8 15.8 539 44 48.4 1.1 ] 206.8 231 42 48.3
5 5.27 24.9 27.9 24.2 17.9 863 50 49.5 0.6 | 177.0 201 50 46. 3
6 4. 37 20. 8 30. 6 26.5 0.0 429 41 39.4 1.0 91.8 118 0 43.7
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