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Fig. 1  Sketch of landscape and geology of studied area
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Fig. 2 Landscape of the studied slope
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Tab. 1 Stratigraphy and lithology characters of slope
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Fig. 3  Stratigraphic structure of the slope
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Tab.2 Parameters for stability calculation
a b
{ v kN /m? 16.40 18.0 14.7 17.5 19.0 24.3
Yd kN/m? 19.63 21.0 19.0 19.5 21.0 25.0
c kPa 20.0 18.0 16.5 16.0 10 480
10} ° 24.0 28.0 28.0 26.0 32.0 35
2
¢’ kPa 16.5 15.0 12.0 11.0 8 400
¢ ° 18.5 24.5 23.0 21.0 30.0 32
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Tab.3  Physical and mechanical indexes of plain fill a
W v €y S, Wy, Wp a;_, Es, _, c @
1% /( kN/m?) 1% /( MPa) /( MPa) /( MPa) /°
49 41 41 41 49 49 41 41 43 43
21.4 19.7 1.3 80 39 19.9 0.6 22.88 50 32.9
4.7 12.4 0.63 14 24.3 16.6 0.08 3.04 16 27.9
11.51 16.4 0.86 39.78 25.95 16.99 0.21 11.47 28.07 30.45
4.71 0.19 0.16 21.99 2.05 0.45 0.12 5.39 7.33 1.14
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Tab.4 Results of the slope stability and reliability analysis.
MCSM
1% ( ) ( )
4 -4- 1.07 0.708 0.78 0.2 100 100 1.07 0.71  0.79 3.07 -14 -6 3.17 -11 -5
5-57 1.30 0.51 0.9 0 100 100 1.29 0.51 0.93 6.5 -24 -2 7.4 -17 -2
6-6" 1.12  0.61 0.84 0.4 100 100 1.12  0.61 0.84 2.99 -18 -5 3.15 -14 -4
8§ -8" 1.22 0.66 0.88 0 100 100 1.22 0.66 0.88 5.25 -15 -3 5.76 -12 -3
10 - 10° 1.42  0.86 1.03 0 100 13.2 1.42  0.86 1.03 12.7 -3 1 15.0 -3 1
12 -12° 1.53 0.82 1.12 0 100 2.7 1.53 0.83 1.10 7.5 -5 1.9 9.1 -4 2.1
13 -13° 1.33  0.83 0.99 0 100 72.3 1.33  0.83 0.99 9.2 -7 -1 10 -6 -1
14 - 14- 1.46  0.99 1.07 0 70.3 0 1.46  0.99 1.07 18 -1 3.7 21 -1 3.7
3. :
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Slope Stability Evaluation Based on Monte — Carlo

YANG Jun' YAO Zhengxue' > DONG Yaogang' XIE Li' LIU Xingrong' LIU Di'

(1. Geological Hazards Prevention Institute Gansu Academy of Sciences Lanzhou730000 China;

2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences & Ministry of Water Conservancy Chengdu 610041 China)

Abstract: Tt is great significance for correctly evaluating the slope stability. However without considering influ—
ence of uncertainty factors in calculation process the evaluation results of the traditional Limit Equilibrium Analysis
have some discrepancies from the actual results. As an example on certain slope in Jiuzhou development zone of
Lanzhou city this paper analyzes the sensitivity of safety factor by using the module of Sensitivity Analysis in the
Slide software. The result shows that bulk density and cohesive force of the filling a are the main sensitive factor to
calculation and analysis. This gives the exploration focus and is beneficial to saving the costs of exploration. Based
on Monte Carlo method the safety factor reliability and stability of the slope are calculated and evaluated and
compared with the module of Probabilistic Analysis. The study discovered that although the two calculated results
are quite close each other the method based on Monte Carlo gives the probability of failure and gives the following
evaluation conclusion at same time: the slope in the condition of gravity is steady and the maximum probability of
failure is 0. 4% . Under heavy rain conditions the slope is instability and the minimum damage probability is
70.3% ; but under the action of earthquake eastern and southern part of the slope can still be stable the mini-—
mum damage probability is only 2. 7% . It is obvious that the evaluation conclusion is much more reliable and intui-

tive. The method is also conducive to optimal design of slope treatment scheme in future.

Key words: slope stability; safety factor; uncertainty; evaluation method on Monte — Carlo



