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Deformation Evolution Trend of Qinggangping Landslide Accumulation
under the Action of Reservoir Water
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Abstract  The Qinggangping Landslide is a large ancient landslide. It is located on the right bank of Jinsha River in Xiluodu Reser—
voir 15.5 km away from the dam. It was affected by the up-and-down of reservoir water and the landslide was partially revived on A—
pril 24 2014 due to the influence of the reservoir water. The volume of the reactivated body was approximately 3 million m3  which
destroyed 137 houses and 0.6 km of rural roads causing direct economic losses of about 5 million Chinese Yuan. The huge volume of
the landslide posed a great geohazard to the lives and property of local residents under the influence of reservoir water lifting in the fu—
ture. Therefore to analyze the influence of reservoir water on landslide deposits on-site double—ring penetration test and dry-wet cycle
test of broiled soil on landslide accumulation were conducted and the deformation of Qinggangping Landslide deposit under the water
level lifting and lowering of reservoir area was simulated using FLAC™ software. The evolutionary trend was revealed. Results show that
the average permeability coefficient of the surface layer of the landslide is 6.94 x 10 ?cm/s indicative of a medium-strong permeable
medium. The soil shear strength index and the number of dry-wet cycles is found interrelated and the relation can be regressed and the
internal friction angle can be calculated. If the reservoir water level stays at 540 m and 600 m elevation the slope body will be stable
overall. With the increase of the number of dry-wet cycles the deformation of the slope body can gradually increase and the stability
coefficient decrease continuously. Therefore when the number of up-and-down cycles of the reservoir water reaches 35 times the
780 ~930 m elevation range above the landslide body and the upper part of the large-sized rocks may slide and the Qinggangping
Landslide can be triggered again.
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Table 1 Test pit double loop penetration test results Table 2 The relationship between the number of wet
/ / and dry cycles and the shear strength index ( w =20%)
/mL Jem (10 2emes™') (10 2emes™!) /kPa 1(°)
ST-01 555 157.2 5.24 0 26.8 26.9
ST-02 605 174.3 5.81 6.94 3 25.9 25.8
10 23.6 25.1
ST-03 700 292.8 9.76 15 2.3 24.3
20 21.7 23.5
2
n ° n
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19. 0% © 12% » ¢ = 0.004 570> - 0.367n +

T WIWW, stae, com., ch



2020 20(27) : 11007

8
Fig. 8 Fit curve of internal friction angle and dry

and wet cycle times

5
Fig.5 Schematic diagram of cracks and distribution of

deformation zones

(2)
c @ n
( 540 ~ 600 m )

3.2

FLAC™
6
Fig. 6 Tension crack and cutting at the front edge of platform
( 1 120 m) 0

Mohr-Coulomb( M-C)
1 808.5 m 1 066.5 m 850 m

20 m 127 820 707 521
8 ( 9.
540.600 m
540 ~ 600 m
7
Fig. 7  Fitting force and fitting curve of dry and wet cycle times
27.048 6 ; ¢
n ¢ =-0.166n +26.78 o
3
3.1
2
540 ~600 m o
(1) 540600 m 0
> N N Fig. 9 Model and point distribution map of each monitoring point

T WIWW, stae, com., ch



11008 Science Technology and Engineering 2020 20(27)
3
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14 n=>5
Fig. 14  Displacement diagram of slope and curve of each

monitoring point when the number of dry and wet cycles n =5
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Fig. 15 Displacement diagram of slope and curve of each

monitoring point when number of dry and wet cycles n =20

16 n =35

Fig. 16 Displacement diagram of slope and curve of each

monitoring point when number of dry and wet cycles n =35
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