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Risk assessment of blocking the river by Jiaodong landslide
in Parlung Zangbo

ZHOU Xuecheng', XU Zhenggiang', HU Yi', ZHANG Jihong
(1. Sichuan Institute of Nuclear Geology, Chengdu, Sichuan 610052, China; 2. Inner Mongolia Third Geological and
Mineral Exploration and Development Co. Ltd., Hohhot, Inner Mongolia 010011, China)

Abstract: Taking Jiaodong landslide as an example, this paper analyzes the collapse time and historical activity of Jiaodong
landslide by using multi-phase optical images and sentinel-1A orbit reduction data. According to the analysis results, the slope
area of Jiaodong landslide is divided into three areas, including two already sliding areas (area A and area C) and one potential
sliding area (area B). On this basis, through the calculation equation between landslide debris flow and potential energy of rock
mass, the volume scale and average thickness of the sliding mass of the sliding landslide are inversed. Based on the prediction
of the possible disaster caused by the sliding landslide to the potential sliding area, it is considered that the potential sliding area
has the risk of blocking the river under the condition of full unloading. This study believes that on the basis of remote sensing
means to identify landslide activity, using remote sensing images, DEM and other data, through calculating the relationship
between landslide debris flow and potential energy of rock mass, we can estimate the landslide scale and average thickness of
the area where the measured data are difficult to obtain, and then carry out risk assessmentduj to provide guidance for landslide
prevention and control.
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Fig. 1 Location diagram of Jiaodong landslide

1 ZFRBRERFR

BRI IS ZEETFE 2 030 ~ 2 092 m, ik ETe 1 585 ~
1 590 m, Fe Ky&2435 515 m, W J51H] 214°, HHAK 260 ~
640 m, Fi 2 ] 55 29 200 ~ 350 m, A JEHE 5~ 12 m,
BRI IR, RFIEZ) 51.5%10° m?, #EA A
100x10* m* L F¥EFEMR . 255 I8, SOAR B 3 oy K7
16 332 22 2 T 38

1.1 Hb PR 5

ARV AN TIPS AT Yo T AL AR O L3 3, b
JERAR K DIRIR . W3 T S K AR s R, S5 kM
A, OB RSS2 . TR R3] 210° ~ 280°, 3 FE
30° ~40°, T A7 I 1H 5 0 b M 3k, 6 B9 30 S % R
PR3 AT 18 1) 7K 38 25 1 e 30 XY, SRy 1 30 ) T i
HBETH RIS

T X R A R A — B SR A A S R, 1
Yerb BRI ARH IR, TR AR A AR KNA
JEA ] B TE 220° ~ 280°, fill f1 58K, 7E 70° ~ 82°, X
PR R 3 246 32 B ) O v R 1], R RS R INAS —, B2
WAy & . W72 TR 38 T 60° ., 14 5y IE B Sife
INFRAEE T
1.2 SRR S HT

S ERE B AR S FE IR, XV W AR AT E
— b, JUHR LRI R . A AL T
€ XA TR DRI TE N XN, 3 S0 45 B o A A5
YR IR A B 52 4% %2 REFI DEM %0} IR ufE LA 1 52 3515
e ARRIRE . A B T R, FE T AR5 i SRl
S B = S b 0 2 BB X I 1 s A7 T 3 A R A A
ke

PEARR, ST BRI e B Uiz s B B AT 1 2
FF L 1, ARG AR R R ST T T R R e A

B2 LA A 5, A BRT, S5575 A PR
BARAXAT:
L=2345. (d/B)" '(tana)o'ﬁls(V_H)o.zs (D

R L— B iz shK -1 A I R
d—HF B R B KA
B— I T

a— I TR A
ﬂ*@?ﬁ%%ﬁ;

V—— T SRR

H—— ek i KT i AR B

TSR T BT e AHE T ) & 2R O 3 U 3, R
P 18 SR ELAR T AR EL LA B A, IR AT AR d (1,
MY DEM AT 3R H Fl o BYME, 0 P74 HE HEIMU
1932 4E42 W) p=H/L 15

h EA ML, ZEC A L. H, B. d. a. p WA T, HE
AR v R AT RE, P (1) AT el S o8

4

L-u

V= 0.34 0613 | 2
23.45-(d/B) - (tana) "~




38 Hh [ M KCE 5 B iR A 4R

% 6l

A5 LR B EUR AR AR (2), A5 R 3R 1,

ik T A ), TR () R
S A A5 B0 4 0 0 S8 S P LB S5 3o 909,
TEBRZ R VORI SR, R (2) AT MR
R AT, 8%, SCo B s AT HE, R
S T — R

HRAE G 3, 7666 iR VORI T B0 F Sl B
AR T SRR 0 PR, T PP L )
MR hy gy =VIS FFREARE], JEr By R B ELRE
S WM RER(F 2).

*1 SUBEEERITERBEERITESR
Table 1 Check calculation table of high-level landslide
volume calculation model

sy L B H d oo Vg Vuguy TR
/m /m /m /m /(°) /m’ /m? 1%

etk 728 15 515 1.5 40 071 16143 15000  92.92
MM 579 218 428 1.5 35 0.74 544436 500000 91.84

x2 BBEHETHEETER
Table 2 Calculation table of average thickness of
high-level landslide mass

HERI LN Ve’ Spgge/m’ Sgmg/m® hggy/m
B[ pEEEN 15 000 16 359 19971 0.75
[ERIINEEEN 500 000 65199 79 593 6.28
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Fig. 2 3D image of Jiaodong landslide slope area
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Fig.3 Time series curve of average deformation in three slope areas of

Jiaodong landslide
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Table 3 Quick evaluation table for minimum dam height of
landslide blocking river
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Wim al/(®)

2000 m’ 4000 m’ 6000 m’ 8000 m*
30 18.71 31.93 40.33 47.36
40 35 22.28 33.43 44.79 52.52
40 23.26 34.53 48.73 55.73
30 14.37 26.86 33.41 41.71
80 35 14.67 28.33 35.84 45.68
40 15.04 31.71 38.07 49.17
30 11.26 18.05 28.06 36.23
120 35 11.39 19.51 32.76 37.38
40 11.97 21.61 34.00 39.19
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