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Stability analysis of Yintaishan slope in Huangling County
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Abstract: A ccording to the unstable status of old landslide in Y int aishan of H uangling County, the physical properties and shear
ing strength of soil samples collected in the field were determined through laboratory tests. Based on the analysis of seepage
process and action mechanism of unsaturated soil, the impacts of ground fracture on the stability of Yintaishan slope were dis
cussed, and the process was simulated using the geo studio2007 software. T he results showed that there is an obvious correla
tion between precipitation intensity and duration and slope stability, and slope stability decreases with the increasing of precipt
tation intensity and duration. The existence of ground fracture can affect slope stability. On one hand, the preferential flow ger
erated by ground fracture can affect t he stress equilibrium of soil slope through the variation of pore water pressure; on the other
hand, the interaction between the preferential flow and interface of soil layer can change the interface of soil layer into the priort
ty slip surface and then affect slope stability. Finally, based on its adverse impact of fracture, some suggestions of prevention and
treatment were put forw ard, such that the antt slide pile should be considered at the beginning of slope to increase the antiskid
resistance and the fracture is filled with the organic matter to avoid the preferential flow.
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Fig. 1 Plan view of engineering geology of Y intaishan landslid

2 X X
Fig.2 Cross section view of engineering geology in the

profile X- Xc of Yintaishan landslide

1
Tab. 1 Drilling data of soil lay er
Bifl ZK2 il ZK3
bR R/ m IR i/ m IR

s &k /m wan &k /m

W) 823.3  847.2 23.9  854.2  860.1 5.9

w2 822.3  823.3 1.0 853.4 854.2 0.8

YRR )E 819.2  822.3 3.1 0

Wz 816.5 819.2 2.7  843.3 853.4 10.1

2
Tab.2 Physical properties of soil sam ples
gk FIRE K& HLRIE K % U NS MIRZ % R RN W75
(%) (%) (%) /(me hh) / (kN * ni3) / (kN * ni3)
g 22.7 50. 15 4.55 0.008 6 20 24. 47
WA 42. 65 42. 65 4.35 0.0039 23.54 23.54
YRORAT 32.34 32.34 10.3 0. 000 94 28.59 28. 59
[ 27.18 35.11 9.12 0.000 43 27. 66 2. 39
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Tab.3 Shear strength index es of soil samples
) MR R BY 5 RARAT L BY ok J
ENiEART]

c/ kPa ) ¢/ kPa )

K R 12.7 21.3 24.3 33
s 10.8 18.9 10. 8 18.9
YRR AT 19.6 31.6 19.6 31.6
W 420 36.2 640 41.3

2
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Fig.3 Actual slope model of Yintaishan landslide
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4 Vanr Genchten

Tab.4 Parameters of vamr Genchten model

TR BE L Wik IRERE WE
a 36. 1 32.3 24.8 27
n 1.71 1.81 1.33 1.2

2.5 M@ &t

Sy I WA T 0 AR A % A R I bk = 2l iR
FE S0 ) DX 5, A SCHF 5858 R HRIE ST B2 0 005 m/h
0. 007 m/h+0. 02 m/h.0 05 m/h,

3
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TEW ARG OG 7R, B W A K, ¥ A i 2k B BT A I I
R, LA 3k d 6 B e ) 100 S e R e R % A R R B (AR A T
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Fig. 4 The most dangerous sliding surfaces of Yintaishan slope
toe under different rainfall conditions
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5 0.02 m/h
324 h
Fig.5 Sliding surfaces of different safety factors for Yintaishan s
lope model under rainfall intensity of 0.02 m/hr and rainfall

duration of 324 hours
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Fig. 6 Pore water pressure of slope instability under different rainfall intensities.
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Fig. 7 lope models of Yintaishan landslide for comparative study
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Tab.5 Instability time of slope toe under different

rainfall intensities

h
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8 0 02 m/h
204 h
Fig. 8 Sliding surfaces of different safety factors under rainfall

intensity of 0.02 m/ hr and rainfall duration of 324 hours.

Fig.9 Distribution of pore water pressure and seepage characteristics

of interface of soil layer under the action of preferential flow
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