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Sensitive factors analysis of stability of Tiansan Landslide
at Carla Hydropower Station

LI Hongying TAN Yuehu LI Erbing
PILA University of Science and Technology — Nanjing 210007  China

Abstract To study the stability of the Tiansan Landslide in the project area of the Carla Hydropower Station the landslide
causes landform and geological structure were analyzed. The results show that landslide instability is most likely to take
place under the effects of external factors and internal factors including landslide slope uplift and intensification of slope
expansion. A poor combination of planes and fissures provides boundaries for slope deformation and instability. The fissures
of the steep slope provide favorable conditions for infiltration of groundwater. Through sensitivity analysis of the external
factors including rainfall water level fluctuation and earthquakes it was found that a sharp increase or decrease in water
level has a significant effect on the landslide stability. Short-term rainfall affects the landslide stability insignificantly and
the instability probability will increase with the increase of time duration of rainfall. The earthquake peak affects the
landslide stability. According to the analysis combinations of landslide conditions and loads were made and the stability
calculation and assessment were conducted. The results show that the instability probability was higher under water storage

and seismic conditions resulting from a low stability of the landslide affected by water storage and rainstorms.

Key words landslide in project area of hydropower station landslide stability instability probability landslide risk

assessment Tiansan Landslide
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Table 1 Partitioning elements of Tiansan Landslide
/km / m
A 2.40~2.65 1104.2
2.26 ~2.40 1052.8
C 1.90 ~2.26 1505.2
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Table 2 Horizontal and vertical acceleration with
different seismic intensities
6.5 5~6 y v
m s 2 m s 2
2 6 0.05¢ 0.033333g
7 0.1g 0.066667 g
6~38 8 0.2¢ 0.133333¢
9 0.4¢g 0.266667g
9 0.872
2
2.1
67 3 V-
\} 4
3
Table 3  Stability calculation conditions and load combinations of Tiansan Landslide
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C
Table 4 Optimization results of rock and soil parameters of of Tiansan Landslide in zone C using Bayes method
Bayes
N 21.468 1.803> N 21.742 1.557* N 21.636 1.121°
N 96.870 56.803* N 85.000 8.660° N 85.269 8.561%
N 30.327 3.156° N 34.330 1.528? N 33.570 1.375
N 25.406 0.687* N 24.333 0.289% N 24.494 0.266
N 147.885 46.865 N 78.750 8.539? N 80.971 8.400°
N 36.219 2.057 N 37.000 1.732? N 36.676 1.325
N 21.468 1.803? N 22.560 0.799* N 21.381 0.730?
N 96.870 56.803% N 76.6 23.587° N 79.58 21.783*
N 30.327 3.1562% N 26.4 1.157% N 26.866 1.087
5 V-V
Table 5 Overall results of stability calculation of profile V-1V of Tiansan Landslide
F /%
/% F>1 F>1.05 F>1.1 F>1.15
1 Bishop 1.3377 0.06522 0 100 100 100 100
M-P 1.3493 0.0668* 0 100 100 100 100
2 Bishop 1.2429 0.0465° 0 100 100 100 100
M-P 1.2331 0.0455% 0 100 100 100 100
3 Bishop 1.1905 0.0606 0 100 99.92 88.54
M-P 1.1881 0.0663? 0 100 98.98 88.67
4 Bishop 1.1068 0.0695> 4.89 95.11 79.62 59.25
M-P 1.1045 0.0627* 5.17 94.83 78.68 54.80
5 Bishop 1.0856 0.0507? 5.24 94.76 79.36 60.87
M-P 1.0869 0.0488> 4.65 95.35 81.52 61.59
6 Bishop 1.1259 0.0600* 2.08 97.92 87.29
M-P 1.1273 0.0654 2.49 97.51 87.86
7 Bishop 1.0377 0.0741% 20.96 79.04 44.06
M-P 1.0350 0.0739° 21.93 78.07 42.96
1 2 1.2
0 3
0 4 5
1.05% ~5.17% 2.91% ~4.65%
6 2.36% ~2.49% 2
7 21.93%
a.
b. Risk

GEO-SLOPE
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