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Abstract: High-speed long-distance landslides exhibit complex disaster patterns and diverse
triggering factors, making the determination of their initiation mechanisms and dynamic evolution
stages a key research focus and challenge. This study takes the Yigong high-speed long-distance
landslide as an example and integrates static inversion with dynamic simulation to reveal the
triggering mechanism and movement characteristics of the landslide under the combined influence
of glacial meltwater and rainfall. Based on remote sensing images, ring shear tests, and digital
elevation models, key parameters (pore pressure coefficient) were calibrated using the limit
equilibrium method, and a loose accumulation layer was preset along the sliding path to
quantitatively characterize shear liquefaction and the scraping effect. The results show that rainfall
and glacial meltwater significantly increase pore water pressure and reduce shear strength, leading
to landslide instability. Furthermore, shear liquefaction and the scraping effect during motion
increased the sliding speed by 32.1% and expanded the landslide scale by 28.3%. The simulation
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results agree well with actual conditions, providing a scientific basis and methodology for risk
prevention and control of similar geological disasters.
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Fig. 1 Landsat-7 image obtained on May 4, 2000 (25 days after the landslide occurrence) (Delaney and Evans,
2015)
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Table 1 Parameters of the sliding mass in the limit equilibrium method
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Fig. 2 Geo-Slope calculation results for a typical profile of the Yigong landslide: (a) Sub-model of the landslide

mass; (b) Static analysis of the maximum and minimum self-weight blocks
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Fig. 3 The operation flowchart and constitutive model principle of the integrated landslide simulation model (Dang
etal., 2019)
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Fig. 4 High precision ring shear apparatus (Setiawan et al., 2018): (a) Instrument box; (b) Main control unit

serving as the control and monitoring box; (¢) Computer system; (d) De-pressurization system; (e) Pore pressure
supply system; (f) Design concept
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Fig. 5 Typical effective stress path generated by the high precision ring shear apparatus (Tan et al., 2020)
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Fig. 6 The simulation results of the integrated landslide simulation model
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Fig. 8 Results comparison (yellow = Zhou et al. (2020); green = Delaney and Evans (2015); red = this study (solid
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scraping effects); topographic profile from Delaney and Evans shown in black, and estimated source region
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Fig. 9 Mechanism diagram of the A-A' profile of the Yigong landslide (Zhou et al., 2016; Dai et al., 2021; Jj{EE
&, 2021)
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Fig. 10 Temperature and rainfall conditions in Yigong during March and April from 1998 to 2000 (Zhou et al.,
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