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Characteristics and stability analysis of Xiari landslide at Lenggu
hydropower station in the middle reach of the Yalong river
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Abstract: The engineering geological conditions of Lenggu hydropower station located in the middle reaches of Yalong River
are very complex, and large-scale landslides are very developed. Taking Xiari landslide of Lenggu hydropower station on
Yalong River as an example, the stability development trend of landslide after impoundment is studied by means of test and
numerical simulation on the basis of detailed field investigation on the spot. According to the geomorphic morphology, material
composition, drilling data and field investigation, the Xiari landslide is divided into three zones, among which the zone II has

been deformed and damaged to some extent, and the stability is the worst. The numerical simulation shows that the overall
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stability of the landslide is fairly good before the impoundment, and the deformation only occurs at the front edge. After the
impoundment, the deformation of the landslide is obviously enlarged and the front edge slides along the existing secondary slip
zone. It is suggested that lattice anchor and anti-slide pile should be used at the front edge of the Xiari landslide, and the InSAR
technology should also be used for early identification, monitoring and early warning of landslide hazards. This study provides
an important basis for the prevention and control of reservoir bank landslide in Lenggu Hydropower Station, and has a certain
reference significance for the study of the same type of landslide. This study provides an important basis for the prevention and

control of reservoir bank landslide in Lenggu Hydropower Station, and has a certain reference significance for the study of the

IR

same type of landslide.
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Fig. 1 Structural location of Xiari landslide
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Fig.3 Xiari landslide zoning characteristics
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Fig. 4 The characteristics of Xiari landslide zone I
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Fig. 5 The characteristics of Xiari landslide zone I
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Fig. 6 Engineering geological section of Xiari landslide zone II
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Fig. 7 The rock mass structure characteristics of zone Il
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Fig. 8 The rock mass structure characteristics stereogram of zone Il
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Table 1 Values of mechanical parameters of rock and soil

g %TE IRFRE B YRR EE%;‘; PR B R
/(g-em 3) /MPa /MPa /(c-kPa™") 0/(°)

IH 225 6200 3500 250 48
WRCRK) 203 600 350 80 38
WAMAK)  2.09 320 180 50 31
HULHBEY  1.89 260 150 45 29
W (KER) 1.93 80 40 40 28
W (T7K) 1.98 45 20 15 22
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Fig. 9 Finite difference model of the Xiari landslide Zone IT
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Fig. 10 Groundwater level of landslide before and after impoundment

{7 F/m
0. 080()e+000~2 08006 003

1.6000e—002~1.6899e—002

() KIEF KA = K

i /m
0.0000e+000~2.5000e—002
.500 0

(b) KIS = ]

B 11 BEAuEEE=E

Fig. 11 Displacement contour map before and after impoundment conditions
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Fig. 12 Shear stress increment map before and
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Fig. 13 Distribution of plastic zone before and after impoundment conditions
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