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Abstract: Affected by the intensifying human activities and frequent occurrence of extreme climate in recent years, the problem

of ancient landslide reactivation is increasingly prominent, threatening the local engineering facilities and urban security. Based

on the Shangyaogou ancient landslide in the east margin of the Tibetan Plateau, the reactivation characteristics are analyzed,

and the instability probability of the landslide under different rainfall conditions for return period is calculated. In addition,

DAN?®P software is used to simulate the movement process and accumulation scope of the sliding mass, and assess the landslide

hazard. The results show that: (1) A local part H1 has been reactivated in the front of the ancient landslide due to heavy rainfall

and foot erosion, presenting the activity characteristics of multi-stage and multi-period. At present, the deformations on the

slope are obvious, and have a potential for further instability. (2) H1 is in an unstable state under the condition of 20 years of
continuous rainfall in 10 days with the instability probability of 99.12%. The posterior part H2 is highly likely to follow H1 and
move downslope under the condition of 100 years of continuous rainfall in 10 days with the instability probability of 96.36%. (3)
The farthest movement distance is about 350 m when only the reactivated part H1 moves, and the forefront of the landslide

deposits will not reach the residential areas. (4) When the posterior part H2 moves following the reactivated part H1, the

farthest movement distance is about 550 m. For the residential areas, the fan area from the head of the drainage channel to the

national road G213 with a radius of about 150 m is considered to have a high hazard risk of landslide-debris flow.

Key words: ancient landslide; hazard prediction; reactivation characteristic; instability probability; east margin of Tibetan

Plateau
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Fig. 1 Tectonic setting of study area
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Fig. 2 Topography of Shangyaogou landslide in Songpan County
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Fig. 3 Geological profile of Shangyaogou landslide in Songpan
County
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Fig. 4 Reactivation characteristics of H1, a local part of

Shangyaogou ancient landslide in Songpan County
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Table 1 Physical and mechanical parameters of materials
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R /(kN-m™) /(kN-m™) FIKE%  REU(mesT) c/kPa ol(°) c'/kPa oI )
LI 18.3 18.6 23 1.97X107° 24/— 35/— 13/— 29/—
ki 17.4 17.8 31 1.0X10° 22/19 28/20 11/10 24/18
#2 AEILAMBEREMRBUITEER
Table 2 Calculated results of landslide stability under different conditions
H A TS T B RBF, M-P) BIRHER P/Y% RERS
1 H RIBIRAS 1.025 35.47 REE
2 AN 10d (202 —i#) 0.887 99.12 ARE
3 RIBIRA 1.422 0.00 g
4 - AW 10d (202 —i#) 1.156 17.63 g
5 MM 10d (502 —i#) 1.013 40.04 REE
6 AW 10d (100 a —i®) 0.969 96.36 ARE
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Fig. 5 Shear strength parameters of sliding zone soil
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Fig. 6 Distribution of depth of accumulation during movement process of H1
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Fig. 7 Distribution of thickness of sliding mass during continuous movement process of H1 and H2
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Fig. 9 Hazard zoning map of landslide-debris flow
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