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River Blocking Risk Analysis for the Residual Unstable Masses of the Baige Landslide at the Jinsha River
CAI Yaojunl’z, XU Fuxingl’z, ZHU Mengz, LI Yahuz, GAO Jianhud®

(1.Changjiang Inst. of Survey, Planning, Design and Research Co. Ltd., Wuhan 430010, China;
2.Changjiang Inst. of Exploration Technique, MWR, Wuhan 430011, China)

Abstract: On October 10 and November 3, 2018, the Baige landslide blocked the Jinsha River twice, causing huge damage to the downstream.
There are still three large-scale residual deformation bodies K1, K2, and K3 around the previous sliding source area, which may be slide and block
the river again. Restricted by the natural geological conditions of the landslide area, there is little research work on the residual Baige landslide,
which cannot provide support for the risk management of the Jinsha River hydropower project construction. Based on the topographic survey, de-
formation measurement, and deep structure detection in the deformation area, the volume, destabilization mode, and possible sliding combina-
tions of the three residual bodies were analyzed. The scale of the unstable body entering the river was evaluated on the basis of scraping effect,
motion trajectory, loose factor, etc. Based on the current valley topographic data, the previous barrier body morphology analysis and PFC3D soft-
ware simulation, the future barrier body parameters were predicted for different sliding modes. The results showed that the volume of three un-
stable areas reached 159.3x10% m?, 460x10* m®, and 142x10* m® respectively; there were three types of destabilization in the residual body of
Baige landslide, namely, the small-scale collapse, the large-scale unloading deformation, and the sliding; the possible and the most dangerous
combination was that the four sub-zones 1-4, 2—1, 3—1, and 3-2 slide at the same time with the volume of 271x 10* m3; under different sliding

conditions of the deformable rock, the maximum height of barrier body was 47.5 m with the ground elevation 2 937.5 m when sliding along the
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main chute into the river, and 28.7 m with the ground elevation 2 923.7 m when sliding along the upstream slope of the Baige landslide groove.

Key words: Baige landslide; residual unstable masses; river blockage; risk analysis
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Fig.1 Schematic diagram of regional fault distribution in
the northern section of the Jinshajiang fault
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Fig.2 Structural diagram of the Baige landslide area
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Fig. 3 Fault f1 (located on the road in the northwest of
Baige landslide)
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Fig. 4 Fault f3 (located on the road in the south of Baige
landslide)
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Fig.5 Low-resistance characteristics of the faults in the
high-density electrical method profiles of the Baige
landslide
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Fig. 7 Schematic diagram of the zoning of the crack area
of the residual body of Baige landslide
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Fig. 9 Schematic diagram of chute shape of Baige land-
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residual body in the river after its instability
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Tab.3 Simulation results of barrier body under various
working conditions

T SRR SR ST R &

G5 (10m)  (msT) KEmgemy n o pfm B0 R EYm

1 130 60~70 500 30~402920~2930 2922
2 142 80~90 800 20~302910~2 920 2909
3 129 60~70 500 25~352915~2925 2918
4 271 80~90 900 40~502930~2940 2928
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Fig. 15 Channel form of Jinsha River near Baige dam
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Fig. 16 Schematic diagram of the topographic cross-sec-
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Tab.5  Analysis results of river-blockage caused by Baige

landslide residues

T FEEWBOEIE  RURUEEA EEREK
iy HER R /m HRERE/m R /m
1 29293 — 393
2 29317 — 417
3 29129 29237 287
4 29375 29237 475

ML L TR R Rm

O 0y BBI00' ) S T
1 183 — 2890.0 —
2 209 — 2890.0 —
3 67 107 2890.0 2 895.0
4 276 107 2890.0 2895.0
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Fig. 18 Largest barrier body derived from Baige land-
slide residue along the main chute
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